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5 mffiftm 

*58W«^-^-fe;U'J> (BTC) CD#K/3»^CD^b{£itS1t (BTCt§ 
44) S«^L/t*^3p»i5«fflfla*©±jfelHBia©ii5fi{S3ifiltt (E GFffitt) 

10 

t h^-^-tr^U Mi, 1 7 875 /B8;fr£&SMre#:«fc 0<89ffl£ftfc 8 0 

CSasada ■=> ; • T> H • A<t7>f • U+f— ^ • n5^r 

15 ->a >X (Biochem. Biophys. Res. Commun. ), 1 9 0 : 1 1 7 3 (1 9 9 3) ). 

o&d*, Jte^mSl^.aWSfflV^Sajfi&^BH^e - 8 7 8 9 4 Id 

aattsnTv^. ^— ^-t;uu >itmwrox 3 t 3i«c*rr3^m{iE3ft?£t£ 

20 *tLTfe*i*iH£ii?gtt (EGFfiHi) £WTSil£a*93 6;&»<!:ftt>& [Shing 6 ; 
1t<X>X (Science) , 259:1604 (1 9 9 3)]. £ <b\Z. ^-fe^ 

fbSffiiiTSfPffl (BTCStt) ^WTS CMashina e> ; ^ * 

'J— -f >lf^-r->f y— ->a > (J. Clin. Invest.) , 9 7:1 6 4 7 (1 

25 9 9 6) ] ^£<£D> tgmjpi (^y^.fi, -f>7'j>ft#ttag«) > mmm\z& 

[Miyagawa 5. 1 9 9 7^B*»^Jp!^ igiH^H, 12 5]. 
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(2) ±&!itt^mi£iiStt{C^T^^ ^-^ 

(3) ^— ^-fe;HJ >©N3feJS^e> 1&^L4 0l@<7)7^ y^?lS^3cbT^T 

C*^S lfc^L4#B<075/BfcSSK:43tr>T. C*SS*»€>3#B<& 
75 /i^SL e u fcl< ttC*S^6 4#i©75 /IMA s p £^tf 1 & 
u L 4f@cD7 ^ 7 BB9l£a**£c££:ttfi!!©7 5 / V < Fil 

(4) N?fc*&>e> uiiL4 ofaoT^y^a^^tfcBusa (3) 

(5) ®IH^J#^-: lT^$n-g.T5y^@E^iJ, <D@H?"J#-5§ : lTg$n§7$; 
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B&iE?iJ, ®IB3Wt: 3TS^£7*/&iB^J*fcte<S)E^J#^: 4TS£n£ 

Tay^sE^j^^-r^flufe (3) mm^-z-tjivyi*^ y^tc^o^; 

(7) (Dgs?ij#^ : 3 7-v&-£nzTs.;mmm3itz\s®sz&m^ •• 3 8t*£ 
nsTsyKgE^j^^-rsMSH (3) eiw^-^-fejuj >A^-r 

; 

(8) ^-*-fe;HJ >G>N5fc$S<Z) lfcV>L 3 yifcSU&^ScLT^T 

C»^f 2 2SS(?)7^>'iSSiI2 3fg(Z)75yi5II<!:© 
r B 1(C17^^L5f@<7)TSym^S^A$tlfcSflfB (1) I2«©^— ^-fe;P'J > 

(9) ^-^-t;l/'J>(DN^<Dl^^L3 0ffl©7 5y&38g**^L&flfrlH 
(8) IB«c<7)^-^-fe;PU>A^-1'>^fc« j eo^; 

(10) SE3Wf : 4 4T?^$tlST^yKBB^JSrWr-5Ma3 (8) SS«cO^-^ 
-fe;Hl >A^-f ; 

(1 1) SH^iJ##: 4 5T^^n^7$y^iH^J^W-r^fJfB (8) fBifcCD^-^ 

(12) MbB (1) 8H«©^— ^-fe;UU >A^< HT^DNA^ft 

(13) huIB (1) fB«©^— *-k;U»J >AT-f>SftttfWl^LT&5 
EliM ; 

(1 4) ffljs£*a*ttfR#f ; FB& • ^*HT*Sh58S (9) |E%a>B&mj&g7 ; 

(15) WIS (1) I2«©^— ^-kJUU >Af-T >££te^©&£ng?Lt»C& 

(16) mmmj-Vj - femft\<Dmm.otz&<Dmm en ^-fe;u»j>A 
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10 tkT= 

Bl 6 te, HSfc^l 1 2 Tfrfrtlfc /3 «B)!a^b{SJifiltt©ie*&^-rH*^-r. 
BI7tt, 2-7 6?IIi (N*S8lSlg, C*SB4iS*^M) ^-^-fe^'J 

08H 2 4-7 65SSS (N*iS2 3^1, C 5fc*S 4 

B10H ###J 1 f2«cCD7°^X 5 HpTB 1 9 7 6 G>flSSg©*8E»&£^r. 

20 

b t c *gtta*fiy# £ n/t £ £ . egf feVkfimmfo z> v > \zmu $ nt ^ £ „ 

d^T, ^— ^iz;UU >£te, Sasada£ ; • T > F • AW^^ 

25 > ? ;fr;i' • Uit— "f- • ~>3 >X (Biochem. Biophys. Res. Commun. ) , 

190:1173 (1993) \Zt^M,<Db.$5 D * Asp Gly Asn Ser Thr Arg Ser Pro 
Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr 
Gin Ser Lys Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 
He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp 
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Glu Gly Tyr lie Gly Ala Arg Cys GIu Arg Val Asp Leu Phe Tyr : 3 

5) Tg^n§7 5 y iE^J^f U 1 1 

^— ^-fe;UU >©^ftlCjt^T2fgJEUiT?&5^— ^-tr;i/U >A^-f 
C»b3#l©7ayHSiL eufeL<tiC»b4SI075;ii 

Tcsit^^LrcS^. EGF^-tt^Mii^n^^^^-^-ti^u >A^-r 

>tf> rBTCStt^^Lfci^ EGF^MII^n^j <h^#tfc£*i&:bte^ 
m<D rfficDTSymj Oft^J^LT, #Mlt£ (2$zK14) 7571 7^— 
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w. T7sn=^^ym. tfiw^ywiteE) teZfr&tfznz. ±m<d rftn 
s^y^- HiKDd ft&L<it2f<z^i,4m(D7s. ymn&frztzz^-? 

^y^SL e ufeL<ttC»^4#l075;i5llA s p S^tf lfctr> 

(1) >ON»6 7 6#gSW$ /^SH^iJ (AspGlyAsn Ser 

Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro Glu Glu Asn Cys Ala 
Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr 
Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser 
15 Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val) £{£}#U C 
»^l^^L4#g©7$ytSS (Asp Leu Phe Tyr) tcSst^T, C5&» 
e,3#g©75yiS!L eufeL<ttC»b4#S©7$;«As p 

20 CD Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 
Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg 
Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala 
Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg 
Val (@H^iJ#^: 2) T3t£tl<2>75 /KE^S^Tf*^— >A5H" >, 

25 © Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 
Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg 
Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala 
Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg 
Val Asp (BE?U#*I: 1) X'^tl^>T^ J S6SH^J<£^Wrs^— ^-fe;H) >Af 
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(D Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 
Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg 
Cys Pro Lys Gin Tyr Lys His Tyr Cys lie Lys Gly Arg Cys Arg Phe Val Val Ala 
Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg 
Val Leu Phe Tyr (I2^J#^ : 5) T^£n&T5 / ^SE^'J^Wf 
U >At^X 

(D Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 
Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg 
Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala 
Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg 
Val Leu Phe (IE^J#^§- : 6) X^n^T 5 JmWM^^t^^— ?-£)W) > 
A-x-^f >, 

© Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 
Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg 
Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala 
Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg 
Val Leu (IH3W§ : 7) Tg$tl?.7 S J ^@2?iJ £ ^TT £ ^ - ^ -fe; I' U >Af 

© Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 
Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg 
Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala 
Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg 
Val Asp Phe Tyr (@a^J#^§ : 8) T^^n^75 / mWM^M't^^— ^"t)V 

CD Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 

Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg 

Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala 

Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg 
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Val Asp Phe (SH^iJ#-^ : 9) T^£*137 5 7 KBB^J^WTS^— ^-fe;U U > 
(§) ^-^tJl'U >©C^b 3f §075 (Leu) »75;S 

(2) ^-^-feJl/U >©N»b l&tr>L4 0#B£T©7^ yKSSS (AspGly 
Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro Glu Glu Asn 
Gys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg Cys Pro Lys) 

N5|5jffij&*e>4 l#BfcUL7 6#g<DTS7^@H^J (Gin Tyr Lys His Tyr Cys He 
Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu 
Gly Tyr He Gly Ala Arg Cys Glu Arg Val) £fiM#U C5fc*S>&>£ 1&V>L4# 
i(D7$;i?ll (Asp Leu Phe Tyr) iz&UT, C»b3#g(D7=/ii 
He ufeL<ttC»b4#g©7$;iiSAs p £^t? 1 fcl* U 4f@GD 

^^-^-fe;i/U>A7 L -r>, « t *b<n. 

(i) ^-^•kJMJ>©N*® i bl^^L3 7#g^-e©7 5y^I (AspGly 
Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro Glu Glu Asn 
Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg) #^^L 

N$&Hfr'o3 8#Bft^L7 6#gCDTS /BEffi^J (Cys Pro Lys Gin Tyr Lys His 
Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val 
Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val) £r^*#U C5ftfgA>e> 
lfc^L4#B(D7 = (Asp Leu Phe Tyr) K&t^T, C5fc3Sa>e> 3#B 

©75;iilL e ufcl<«C**^b4#g07ay^lA s p£^tf 1 
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(ii) ^-WJ>©N»^1S@©75/S!il (Asp) 3&*K5fcLTV*T 

N5|c«liJ&>£ 7 6#g£>7 5/^I2?iJ (Gly Asn Ser Thr Arg Ser ProGlu 

Thr Asn Gly Leu Leu Cys Gly Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin 
Ser Lys Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He 
Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu 
Gly Tyr He Gly Ala Arg Cys Glu Arg Val) £fiy$U C*S»j&»e> 1 fctr>L4# 
i©7$/t?II (Asp Leu Phe Tyr) £*3^T\ C5fcJ8**£ 3#g<D7 5 J 
lLeut)l<[iC»b4fl07$;MIlAs p £-£tr 1 fc^L 4<B© 

7= y8SS^*fcttffio7$ y^«t>L< itm<o^zf^ pmizmmzn 

(iii) ^— ^-fe;PU>ON*S»^e lfctaL2 3fl©7S/lSl (Asp Gly Asn 
Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro Glu Glu Asn Cys 
Ala) *^tTUTfc=k<. 

N5feJt)5>£2 4#gfc^L7 6 #@ £>75 /^IE?iJ (Ala Thr Thr Thr Gin Ser Lys 
Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly 
Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr. 
He Gly Ala Arg Cys Glu Arg Val) £{fc*#U C^^b 1&V>L4#S©7S 
ym^S (Asp Leu Phe Tyr) HiSUT, C*^b3S@07=/iSlLeu 
U < teC**^ b4S@©75 yi^lA s p £^tT 1 L 4 i@0D75 7 & 

ai* 1 ^* £ rc 75y mm& h b < (»^^ h m t~g& $ ^- * 

CD Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 
Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly 
Tyr He Gly Ala Arg Cys Glu Arg Val (@2^J#^ : 4) Ta5n§75 J 

CD Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 
Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly 
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Tyr He Gly Ala Arg Cys Glu Arg Val Asp (IS^J#^ : 3) T^£n&7^/^ 

(E> Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 
Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly 
Tyr He Gly Ala Arg Cys Glu Arg Val Leu Phe Tyr (@H^J#-^ : 1 0) T^$n 

(D Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 
Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly 
Tyr He Gly Ala Arg Cys Glu Arg Val Leu Phe (IB^JS^ : 1 1) TSSn^T 

(D Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 
Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly 
Tyr He Gly Ala Arg Cys Glu Arg Val Leu (@H^J## : 1 2) T^£tl£7^/ 

© Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 
Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly 
Tyr lie Gly Ala Arg Cys Glu Arg Val Asp Phe Tyr (i2^J#^- : 1 3) T^^tl 

57a jvbsbm&^^'T ^iz;i/U >AtM >, 

CD Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys lie Lys 
Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly 
Tyr He Gly Ala Arg Cys Glu Arg Val Asp Phe (@H^"J#-^ : 1 4) T^£n&7 

(§) ^-^-fe;i/U ><DN3HQfr<b 3 i&^L8 o#a©T^ym@H^JT^$n^ 

g&^^-FK&^T, C*^^3#acoray^» (Leu) 

(D Gly Asn Ser Thr Arg Ser Pto Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 

Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser 

Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val 

Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg 
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Cys Glu Arg Val (E^JS-Sf : 3 7) T^£tl£T=L J KEyUfc^Wr^-^-ti 

® Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin 
Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro 
Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val (lE^JS-^ : 

3 8) -vm^n^T ^ ymmn^^T^^-^±)i ] ) >j*t-i <bn 

&*vr*>, |BJiJ#-^ : 3, W&mn : 4, S5?'J#^ : 3 7 £#:teIE^J#^ : 3 8 

£L<te, gB^J##: 3 7 £fc«Bijy#*§- : 3 8TJl£tl£TS y&E^J^Wr 
§^-^ir;i/U >A7 : -'f >T*-5> 0 *t>£?£L<te@E£'J#-% : 3 8«tl^75 
yKE#J£"£W"9 w S'<— ^-fe;UU >A^< >T&£o 
_hBE (1) , (2) {3sB«!c^)^HJCD^-37-t;uu >A^-Y XDiff^LV^*. 

@H^J#^ : 3 7TS^n§75 /B6iB^JSfeJi<DBB5>J## : 3 8t^^7$y 
KiE^iJS^Wf -5^— >A^-f >-?&z>o 

s$n§T5y^@a^ij> ®8H?iJ##: 3TgE£n£7 5/miB?'J> 4 

"T?^$n*Tsyaftfia^ 3 7TSsn57^/KE^J2ifcte©Be?'J 

#-?§-: 3 8Ti$^75 /KE^JS^Wt*'*— ^-fe-H'U >Ar^ £ft 
'J >Af< >T&£o 

f<>tLTl^l:il (1) ^-^izJUU >©N*«B<7) 1 fcl>L3 OjHCOT 5 
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14) 7$7i 77/\'7^>i> ^;U^>B6fc£> &<H^£tf£n&o 7 
x/\°^>, you>. -feu L-t^. & r^-7°^HIMj tttn ±12 ry 

rN*5ffiCD 01®(DT= y^»^^^bT^Tfcctv^-^-b^u 

>j iLTH fc«h;Ltf (1) ±fE@a^J#^: 3 5T^n§7=/lTOf 
tSJ^U^f H, (2) N5fc*S© 1 fct^L, 3 0 {0(7)7 5 

— ^-fe;i/U >2fc^#^ (3) ^-^-fcJUU ><Z)N5fc*Ktf>S&l#ga>5^3 0# 

& rN5fc«JG> 1 fc^U 3 0fi©7S/Hl^tfc^-^tJV'J >&^# 
=Fl (1) ^— ^i:;UU XDN^fflijcD 1&^L3 0ffl©7^ 

^LfcfcOK (2) ^-^ii;l/U >(ONmt^m<D 1 teV^L 3 OiiCDT^ /figgl 

r^—^-tjUj >(0N5fc5S<& 1 3 0{@tf>75 y^S#^3cUT^Tt> 

nSTSyKE?iJ©N*jS^e)^5 8#g©7 5 7i?IS : G 1 n) tf 2 3# 

soDT^ym^* orfcfr^. m^m^: 3 5t^n^7 = yra©N*is 

j&>5£5 9tl«75ylil: Th r) t.<OWZ 1 L 5 m<DT cL y 
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CD Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro 
Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg 
Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val Ala 
Glu Gin Asn Pro Ser Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg 
Cys Glu Arg Val Asp Leu Phe Tyr (E*l#*§- : 4 6) Tl^n^T S J ME^JS: 

<D /K-^-feJl/U >£DN»b l&^L 3 0S@^©7 5/i^S (Asp Gly 
Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly Asp Pro Glu Glu Asn 
Cys Ala Ala Thr Thr Thr Gin Ser Lys) aWfebTUT, £>o 
C 2 2SI©7 5yS3lSi:»2 3 S@©75 / B&gSStWlffltC 1 

5m<DT^ ;W.mmt)mX-Znt^-9^)W >&^H^ 0**.fc£, ArgLys 
Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys 
Arg Phe Val Val Ala Glu Gin Asn Pro Ser Thr Pro Ser Cys Val Cys Asp Glu Gly 
Tyr lie Gly Ala Arg Cys Glu Arg Val Asp Leu Phe Tyr (E^JS^ : 4 4) T 

r^-*-fc;p'j>Bfe£fl^f\i t. lt, »sb<tt, e?«##: 44^ 
<D^-^-fe;uu >AT-r>«c^Wii^;^^>';i'* (-cooh) s&te* 

;M^->U—h (-COO") T&&7^\ C»75F (-CONH 2 ) SfcttX 
(-COOR) T?*oTt>«fcV*. XT^KDRibTte. 0iJ*JS*3Mk x 
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x-;i/- C ,_ 2 7;MMk t> L < tea —)-y^)V^)VUE(D a -j-7j-)l- c , _ 
2 7)l^M^ £(DC 7 - 14 T 7)Vir)l&. fc° A D < > ^ £tf$>tft>n 

*^B^<7)^-^-fe;u'j >AK>©ii:bTH ^a^^i^^n^-^s m 

mm. i)>m. m^mrn. mo torn, fo&^tmmm wx\$~ 
mm. ^m> -?u¥-t>m. y^)im. -?v^ym. ^/\^m. m&m. *x>ak 
v>zm* is=L<ym, &M^m. ;*^>x;i^>^> ^>ir>x;u*>^) tnm 
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(DM. Bodanszky M. A. Ondettu^"/^ K v>-fe->X (Peptide Synthesis), 

Interscience Publishers, New York (1966^) 

(2) Schroeder *3<fctf Luebke, +f ^7°^H(The Peptide), Academic Press, New 
York (196550 

(D ^l<i*ft, ^zf^F&i&o&mtmsk* fiWiW) (1975^) 

© tzmfew js&Tmm&w-* fkit^msmm. k ^>/^ko^iv, 205, 

(197750 

v?;^^v^>v;uT;i/n-;i/^, 4-^fM>^kF'j;i/75>m pa 

Hill, 4- (2' , 4' -^h^y7i-^-th'D^f;W 7 
i7^yil, 4- (2' , 4' -y^h^/7i^-Fmoc75;ifiV) 

yUl^-r H^MS^^ilU, SWOTS Kft^KHtS. 
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aK^itTiiDCC, N, N' -y-fV7 s olfMJl/#y<5H, N-X3M1/- 

n' - (3 ->7fJV7$y^o *;u^>?-r ^ HVc£:«H^«f^n§c cne> 

{Cct^^ttlbtC^^ilS^WJ^WJ HOB t, HOOBt^if) 1 1 

10 H\ N, N-^^^UT-fe H75. h\ N-*^)l¥nV V>t££<DM7^}*m. ^ 

25 ^;i/^>-^;^— ;k ci-z. Br-z. 7^>^)Vir^r^ts)V^~)V, V 

y7iX^77^/f^JK Fmoc^tWlfbnS. #;k^->;k*tf){£ 

jk*, c 7 _ 14 7^;Mr;k*<7m 2-7^T>^;i/> 4-- hp^>f>-ju, 4-y 
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•fe U >&«ktf;* k3-x>cD7KiES«, fc£&&x.7>'rMk$i1tlZx.— : rMklz£. 
o T^S-T £ d £ tPV # § . Z. <D X X 5=-; lit iZ&t £ S £ L T ta#J A tiTiz ^ k« 

4^x;ua, x h^^^^fcji/S^^co^^^^^n^S^cH^^bn^o 

zk 2-zhD^>yjK Br-Z, ^-i/^ U-^^&^aWf bla§ 0 

kX^>©<^y-;i/©#8U^LT«:. Tos, 4-^h^v-2, 3, 
6 - h U pWU^>-tf>X;k*x;k DNP, ''Ov^k^^^Mk Bum, B 
o c , Trt, Fmo c ts.£t&£\ J f <~>*l£ 0 

7~»\ Stti^fJl' [r;i/n-;i/ Uz.tz.t£ % ^>^^nn7i;-;k 2, 4, 

5-hU^DP7xy — ;k 2, 4-yZhD7x7-Jk ->7 7 ^^;kT;Un — 
;k A°7-hP7xy-Jk HONB, N-th*n + yX7y$h\ N-hKo* 
y7^M5F, HOB t ) i©I7TJH £>*a*. Jim<£>75 y" 

$m&<Dffi3k (JftHE) ^SttTtt, /:i:^«PclIab^t/HJPd»<Ji:(D<54 

^ticisK^s^. v-r v7°ne;kx^;kT^>> hux^;kr^>, tr^us^ 
k v /-;k A'^kV-Jk v^5Mkx;k^ f> i, 4-^>^^--;k 1, 
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i^7°f H^IUfcE ±fE77&t::J; OT^T RfrS©ffi#'J 

*^§BJ(D^— ^-feJl/'J >A5^>£3 — Ht^DNAilTd (1) ^— ^ir 
eufeL<iiC»b4#g©7$/^SAs p 1 fct^L 4i©7$ 
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M^cfif: i^^L5P(DT^ymss^A$nfc^-^-fe;uu >A^-r 

(3) iH^iJ#^: 4 5-r^$n^>7 5y^iE^J^WT?>^-^-fe;i/U>A^< 

3 8, : 4 4, @S^iJ#^ :45, gB^"J#^ : 4 6T^^75 yKBB^J 

s^wrs^— ^-feji/u >a^-t >£3- K-r^>^siH^j^^w-r^t>cD^tf 

.kOJMfcWfcfci:. (1) IE3Wf : lfc^L6H?iJ##: 1 4*T**n£7 5 
B25iJSr^Wrs^— ^-fe;uu >A5=-< >£n — HtSDNAiUTH IB?U## : 
1 5&^L@E3Wf: 2 8TS£n3:&a@2?iJ£W-f £DNA£^Tt£DNA, 

(2) @H^iJ##3 7&£0=IE3W§3 8T^^nsTaymi5^j^^-r^^-^ 
-fe;UU >A^<>£zi- h't^DNAtltit SH^J#-^ : 4 2 *5«ktfE?iJ#-5§- : 

4 3T^£n£^XIE^J£WT3DNA£^irr£DNA, (3) IH3Wf : 4 7 
fcV>LE?«J##: 4 9TS£n£&SIE^J£#T3DNA£<aW-r&DNA, (4) 
XHJ>^x>hfcfc#T-C±3E (1) fct^U (3) TSJtSn&ga^J^Vf :/U 
^XT5««?LKrf&fc3l50DDNA, (5) jtfcn- K©*gS©fcfc-tBH (1) 

L (4) tC^e>nT^£IS?iJ<hA<:7*U y KJgfifcL&tr^, [hJ-75: 7 ^SS?iJ£ 

hU>yx>h^ft<!:LTH mtf4 2t, 50%*;i/A75b\ 4 x S S P 
E (1 x S S PE= 1 5 OmM NaCl, lOmM NaH,P0 4 -H 2 0, 1 m 
M EDTA pH7. 4) » 5Xf>A-hi§I, 0. 1%SDSW. 

^m<D^— >A-x-T ^— ^-fe;UU >A^f >£3— h'-T^DN 

;WJ >AT<>&3-FT?.DNA^bgWtt^DNA|fM'^0t[lL, (2) 
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^^-tlttl ±1114*0^77$ K (00 » PBR 3 2 2, pBR32 
5, pUC 1 2, pUC 1 3) , fefi* $k<b-Jz> 7.5. F (0t pUB 1 10, p 
TPS, pC194) , mMm%75ZS. H (ffil, p S H 1 9 , p S H 1 5 ) , A 

n. p »j7 < ;u x & e<dW)® v < ;i/7. & £ turn i » e> n & . 
^sfem-r^o^±^«j^/«-e^^*j'&iz^ s v 4 o fi*©-7 6 n^-^-> 

^nt-^-, tM h^^n^^Mya^-^- S R a^nt— ^— fe^fij 

^E— ^— , Uc^D^- recAyot-^- APL^nt-^- 1 
p p ^nt-^-fe^. S P O 1 ynt-^ 

15 — * SP0 2^ot-^-, p e n pynt-^-&t , t @±*«B*T*5I^H 
PH0 5^DM-, PGK^Dt-^- GAP^Ot-^-, ADHl^D 

u^sFu >-7°p ; e— p i oyDt-^-^awtt^, 

20 7-;i/. *'JA#iD->m, HR7-^J-, SV4 0S3S^-'J> ? > (JETF, S V 4 

0 o r i iBSI*-r*«^***S) ^^^fLTl^fero^ffll^Ci^tfl). 

IjR7-*-tLTIt {*J*.«\ ~>*fc Kn«£M7cS$Ht dhf rtHfjrT 

jtfc^ OVhM^-fe— h (MTX) ffiH£) , 7 > tf -> U > ffi&tt 

fc^ U^T, Amp r diB§l*-r^>«^S^)) , ^t'?i'y>ifl<5i 1 (OT> 
25 Ne o tmVFt&m^tffcZ* G4 1 81M4) *£##tf£ns. CHO (d 

h f r") fflfla^ffllriTDHFRJtfe^-^il^T— tUT^ffl-TS*^ 3^ 
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ICctvCLtil^^fc^-^'fe^'J >AtM >£xi- Ht^DNA^t 

fitlTH fc<hAte*x->xU tTJSM. /WUXJSM, SIS, M4l^7c«M 

lyiUtTSi^LTll Xyz'JkTOU (Escherichia col i) K12- 
DH1 &nis-i?>?X • Or? • If • ^->a^-JU • 7*r5--t7''^X> 
->-f X • 3r~X • If • ^l— XXX— (Proc. Natl. Acad. Sci. USA) , 6 0#, 16 
0(196 8)], JM103 {%>?^Vvt> - 7zsyX- (Nucleic Acids 

Research), 9#, 309(198 1)], JA221 • • 

n.^— • /N'-T^-Dv— (Journal of Molecular Biology) ] , 1 2 0#, 5 17(1 
9 7 8)] , HB10 1 [yt-tiV • • tl/+a7- • AW tDy-, 4 1 
#, 459(1969)], C600 C s Jx.* s r4 v 9 X (Genet ics) , 3 9#, 4 
4 0 (1 9 5 4)], MM2 9 4 [Xu is— V >>fX • ^-"7* • if • irz/ a • 7tS 
. ^-y . +r^x>y^X • t7* • f • i-iXX- (Proc. Natl. Acad. Sci. 
USA) , 73#, 4 1 7 4(1 9 7 6)) ^fflV^tlS. 

/WUXJS^iiLTte. fciiAteVWUX • ^)IX (Bacillus subtilis) M 
1114 Cv->, 2 4#, 255(198 3)), 207-21 • :t 

7 • A^^i7x h U— (Journal of Biochemistry) , 9 5i, 8 7 (1 9 8 4)] 

HS<hLTte, fei^.ti-tfy^n^'T "fe^ tUfyi (Saccharomyces 
cerevisiae) AH22, AH 2 2 R", NA87-11A, DKD-5D, 20B 
- 1 2fc£jWB^e>n£. 
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(Nature) , 3 1 5#, 5 9 2 (1 9 8 5)) . 

WitWfo (Spodoptera frugiperda cell ; S f&HJg) , Trichoplusia ni <D$*M& 
*(DMG1»> Trichoplusia ni (DM*<£> High Five™tt> Mamestra 
brassicae Estigmena acrea i*0»i:^^bn§o r> 

<;i/X^BmNPVOl^H gfi*$MBJ& (Bombyx mori N; BmN«) U 
£#ffl^£>*l<5. KS f*tLTIl 0i]*J£, S f 9&fflJ& (ATCC CRL1711) , S 

f 2 1M C£A±> Vaughn, J. L. "T > • hn (in Vitro) , 1 3i, 2 1 

3-2 1 71 (1 9 7 7 S£) ] ftM^^nS. 
»#lil^LTtt, fctAtiitJl/COS-7*fflBa» Veroll. 

(dhf r-CHOW , 7^7XL1SS. ?^X3T3«, ?^XUO-7 
SSfflJfe, thHEK2 9 3iflS 1 hhFL*. 2 9 3», C12 7«, BAL 
B3T3«, 

^-->3^-;i" 7*f S - • • ^l>'^X • • if • i-X^X- (Proc. 
Natl. Acad. Sci. USA) , 6 9#, 2 1 1 0 (1 9 7 2), i?— > (Gene) , 1 7#, 
1 0 7 (1 9 8 2)3&:a:{ca2«t©^f'^oTfT^:t)n2>. 

S^x^tV (Molecular & General Genetics) , 1 6 8#, 111(19 7 

^S^Steft-TS^^ fct^.«^ny-y>^X • • • -f->3^ • 
— s _ . ^-y . x>W X • ^"7* • If • a-X7,I- (Proc. Natl. Acad. 
Sci. USA), 7 5#, 1 9 2 9 (1 9 7 8)l:fBi«f:^oTfT^n5 0 

(Bio/Technology) , 6#, 4 7- 5 51 (198 8¥) &£K:i2*a>;£feK:fi£o 

Ifr#JfflJfi£^Stttetfc"$"£K:te» ^t^tf^npy- (Virology) , 5 2#, 4 
5 6 (1 9 7 3)»ClH<K©^*^t«e^TfT^t)nS. 
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CFelgner, P. L et al. ~7°ny— ~jy>/X • ^ - If • ±'>3i~)l • Trt-rS — • 
• *r^Z.yV^ X - si-?* • *f • 3-— IXX- (Proceedings of the National 
Academy of Sciences of the United States of America) , 8 4#, 7 4 131 
5 ( 1 9 8 7^)), U >^^;i/-> r >Ar* CGraham. F. L and van der Eb. A. J. 
^□Oy- (Virology) , 5 2#, 4 5 6-46 71 (1 9 7 3^) ] . nMSf 
?L?£ CNuemann, E. et al. X># • (EMBO J. ), 1#, 841-84 

5H d.9 8 2^) ) w^tfsn*. 
to § * * - Tj^K^m $ n&7&Ki£SM*:a*f# s n s . 

Z>o dh f r3te^&SWv-*-i:LTfflVife»^ MTXiSM^C 

±tfT#SU BH14«c«ra^-rs^t^J:0, d h f r Mfc^t £ h\Z, *5&W<D 
^-^-k;UU >Ar-f KTSDNA&ifflfl&fiTiillSltT, £ £> fCi§ifg3g 

20 <DiMM»£#£;i£&T#£o 
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HmU5~8^M£LV>„ 

£<b t?M 9 Jgitil U^ — (Miller) , — :r\iU . Hr^f • x^X^U ^ >y > • 
^El/^a.^— • vx^-r-w y (Journal of Experiments in Molecular Genetics) , 
4 3 1 -4 3 3, Cold Spring Harbor Laboratory, New York 1972] #$f£Ul>. 

1t^**A*^;i/XJRMo«^, 30-40 , CT?*?J 6-24 Pflfflfrft 

(Burkholder) ft/Jvlgite [Bostian. K. L £>, ry a ^— V>tfX - Or? • 
if • ± 3 • 5 s s — • Jr~7 ■ it'f x > w X • • -tf • ^--xt. x- (Proc. 

Natl. Acad. Sci. USA) , 7 7#, 4 5 0 5 (1 9 8 0)) ^0. 5%*f5yt$ 
<5*rr5SDigMa CBitter. G. A. ;7°n >?>^X • • if • i~-> a • 
7ijf5- • t7" • ^ I>WX • • f • a-X7X- (Proc. Natl. Acad. 
Sci. USA) , 8 1#, 5 3 3 0 (1 9 8 4) ] ifimtf^n&o igi&tf) p Hte£iJ 5 - 

s\zm&t^><nifi0^^o mm-m.n$)2 or- 3 5*ct*?j2 4-7 2*$mr^ 

1t£a*S^flST&5^Kig&#£*&*"r5Bk ^ittTH Grace's Insect 
Medium (Grace, T. C. C. , ^ — (Nature) . 195, 788(1962) td#lMfcLfc 1 0 % 

vi/tiD.mmomtiuw&m&mtthfDuatfm^'bn&o »ph(^6. 2 — 
6. 4izm&tz><z>fiW2Hs\,>o mmizmmm 2 7 < c-a$3-5 amm\ >&m\z 

2 0%<£/£y£«irif ^tfMEMftffll C+r<X>X (Science) , 1 2 2#, 5 0 
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1 (1 9 5 2)], DMEMJ&lfi C^V ODy- (Virology) , 8#, 3 9 6 (1 9 
5 9)], RPMI 1 6 4 Oigifc — ir)V • ^7* • If • ~7 * 'J*> • * 7*4*1 
Jk7VyI-ya> (The Journal of the American Medical Association) 1 
9 9#, 5 1 9 (1 9 6 7)), 19 9igi& C^Oy-y>^ • • If • Vlt'f I 
r-^f • 7^-— • If • $-ni?3])l> • ^f^X> (Proceeding of the Society for 
the Biological Medicine) , 7 3t, 1 ( 1 9 5 0) J &£j&*fflt^5ft&. pHtt 
$U 6 ~ 8 -QdbZWfttZ LHo ig*te3I3?*U 3 0 r~ 4 0 "CT'^tJ 15-60 B#PeSHt 

tCCHO (dhf r") «43=ttXd h f r mfc^Zm^-ti-t LTffl^ 

§ (c te, ^ s ^ > £ s ch ^ ^ s & v isgflt ^ vfl&isjfiiff ^ ti> d m e m mm £ 

BBS ^C^«l^5iatc«fc 0 # U K<&&fc&ffl»c£*#*;£8;ft:£a*5i 

>X-100 £TF\ TM^nfrTS ) &£cD#M?£t£gi] 

^ gff^ao^si • mmte&mmzmfr&te^Tftfco z. 
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ti:l§^IfiiWffl$t5 : t C J: &mzmffi&mz.fzK> , ^-^ 

10 te\ h'J^», ^hUyy>, y;i^x;UX> b^y^y— fe\ 7'Of<>^ 

^-fe;UU >A?M>te. 0- 1 9 1 9 8 9^fg 

Lfc^-^-fe^'J >A5F-r >£#P*fl¥l 0- 1 9 1 9 8 9 ^#S^(C?e«£(DN^ 
15 S©Met0i»C#t:it:iO, N*i^£)Me t £E&£-T3 

x >itv a < a y t y iz-r & if tc j: k> mim-r z>z.t # 5 . 



iz^mmmmi&rmuE(D^mnm^zs^itmmmij>uE mizmmm w 

25 s:^?Tf^. 
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7>r7V>Wt'?!f*>'V&<D&5ts:mm& ysm. yt)V><D&o 
tzW&ffl* ^a°-s>k 7iJ*si&ttittx.v-<n&5te&ftWfc£tfm^*> 

^^7^^®^$it§^£cDS^cDiS^iJ^3sri{c:Lfe^o TMytff" & d <h T ^ „ 

fc^&tfsn, mmummmmm. t^t^t7)^-)v uzt.z.\te* s-m . 

-f*>ttlfffii«ttSy (fctPtfcfctf'J V;l/^-h8 0 (TM) , HCO-5 0) ft£ 
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wz.i** 77K ^;we«;/K ^-tf^, h^/v, ^~>, 

MPS-^cDiJ-^, -«WC^A©i^It (M6 0kgtLT) 
iZ&^Tte, -BCof^O. U^lOOrag, $?^L<«^1. 0^6 5 0m 
g, =kO$f^L,<TOl. 0^^20mg^5, ^MPWtC^T^^^ ^ 
c£ 1 0&#fite&-^*Niu M^lllgg, «e#L ®^&&£lci;oT&g&S^\ ft 
tA^a^JiLT^ ^cACD^m^a^ (#«6 0 k g£LT) fdML, -BlCO 
^fctJO. 0 l7^<r> 3 Omggjg, £?£L<te&jO. 1^62 0mglg> cfcWJ 
L<te£U0. lfrb 1 0mgg^2r#Ma#tfCckDS-^-r^>(D^$f^-eS^c ffi 

PAC-IUB Commission on Biochemical Nome 
n c 1 a t u r e tc=t SBS^-^-g)^«^g^^tc*5^§tSfflB§^-{ca^< fc^T 



DNA 




c DNA 
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: T-x-> 


T 
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: ?y~y 
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: ^ h- -> > 
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EDTA 






APMSF 


: (p-7 = y/7x-;W 




SDS 


: HfyJWthU^A 




TFA 


: h'J7;l/tD^SI 


5 


G 1 y 


: ^*U>-> 




A 1 a 


: T^-> 




Va 1 


: A*U> 




Leu 


: D<y> 




I 1 e 


: <Vn-fy> 


10 


S e r 


: -feU > 




Thr 


: X > 




Cy s 


: yXf-f > 




Me t 


: ^^^-> 




G 1 u 


: £Ol^*>K 


15 


Asp 


: 7X/l7*r>Wt 




L y s 


: 'Jy*> 




A r g 


: 7>MrX> 




H i s 


: h7fy> 




Ph e 


: 7i"Jb77-> 


20 


Ty r 






Trp 


: hU7°h77y 




Pro 


: U > 




A s n 






G 1 n 


: ^ > 


25 


NMP 





Me 
E t 
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b u : 

P h : yjL~)U& 

TC : ^7V/'J>?>-4 (R) -tiJltfttS. F« 
Bom : ^>-»t+y^fJl/ 
PAM : 7iz;k7tI>75K^f-JI/ 

Tos : p- h;ux>x;i/7^--;u 

HONB : N-hFD + y- 5 -/;i/#;U*>— 2, 3 - v#;i^4^>-f 5 h* 
B z 1 : ^>v;U^ 

z : ^>^;^^->^ju^-;i/S 

B r - Z : 2 - ^Dt^>vM+y*^fc;H 

C 1 - Z : 2 -^d;|/^>^;I/^v/^;u#-;^ 

B o c : t - yj-)lJriri/ti )V-#—)Vm 

HOB t : 1 - t FD + y^>Xh'J7V — )V 

dcc : n, n' -> ; ->^D^\^r->;u^;i/^^-r $ F 

T F A : hU7Mo|ti 

Fmoc : N- 9 -7 )ljrU~)l * V^ri^ti 

DNP ;~J-VW7x.-)im 

Bum : ^ — U— T7* h + v^WUS 

T r t : MJ 

^fPJKD^-^-fe^U >A^<> (BTC1-7 7) <£>7 5/^IS?iJ£^T. 
CIB?fJ#^ : 2 ) 

^BJ(D^-^-fe;i/U >A-7-r > (BTC1-7 6) ©75y8E?J**t. 
C@S^iJ#^ : 3 ] 

:£^(D^-^-fe;i/U >A5M > (BTC3 1-7 7) ©75 yBSB?U£^-r. 
*$£W<D^-?-t)lV >A^<> (BTC3 1-7 6) 07$yWJ^f 0 
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CSS^iJ#^ : 5] 

^fgHJtf^-^-fe^U >A5^> (BTC 1 -7 6, 7 8-8 0) ©7S;il2 
CIE*IJ#^ : 6 ] 

#fgBJcD^-^1z:;UU>A^-f> (BTC 1 -7 6, 7 8, 7 9) 07$;1IE 
mm&n : 7) 

*fS^O^— ^-b;UU>A-r<> (BTC 1 -7 6, 7 8) ®7S;»J^ 
To 

CIB^J#-^ : 8 J 

WJ^-^t;MJ >Ar<> (BTCl-7 7> 79, 80)<D75y^gS 
CIB^J#^ : 9 ] 

*f&m<D'<—?±)\sV>&T'(> (BTC 1 - 7 7, 8 0) <D7$ym&M&7ik 
f. 

CIB^J#^- : 10] 

^%m<D^— 37-fe;UU >A5M > (BTC 3 1-7 6, 78-8 0) CDTS/^ 

m&mn iii] 

*5gW©^— >A^<> (BTC 3 1 - 7 6, 7 8, 7 9) ®75/i 

ffi?"J#^ : 12) 

^-fe;U>J>A7-r> (BTC 3 1 - 7 6, 7 8) <7575y^I2?iJ£ 

CSE JiJ#^ : 13) 

#5fc9i0>^— ^-fe;U«J >A5M > (BTC 3 1 - 7 7, 7 9, 8 0)(D75/& 
CIE^J#-^ : 14) 

#fgBJ!tf>^— ^ir;i/U >A^-T > (BTC31-77, 79) ©75 /^SEJ'JS: 
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C@E^J#-§- : 1 5 3 

@g^ij#^ : 1 T^$tlS7 5 / KBHyOT^Sns^— ^-feJU'J >Ax< >£3- 
h*t5c DNA©ISE^JS*1". 

mmmn 1 6 3 

@H^J## : 2 TS£tt57 5 / &ffi^JT££n*^— ^"feJUU >A5M >£3- 

CSB^iJ#^ : 1 7 3 

c DNA©&SIE^J£tkTo 
(1B^J#-^ : 1 8 3 

c DNA(Di&SI5^J£^t\ 
[gE?iJ#^ : 1 9 3 

FT -5 c DNACD^SIH^J^^To 
(IE?"J#^ : 2 0 3 

ie^ij#^: 6T^nsT5yseEyiJT?^$na^— ^"fe;i/'J >^^m 

C@E^J#^ : 2 1 3 

FT£c DNA©*fc£iSB? , J£zpT. 
CSB^J*^- : 2 23 

Fi"2> c DNACD^SSH^J^r^T, 
C@B^J#^- : 2 33 

F-T^ c DN AO^SSH^J^r^To 
CIH^iJ## : 2 43 
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— k-ts c DNAojaaggE^i^^-rc 

C@2^J#^f : 2 5] 

— K"TS c DNA©iaSBBa?U$^T. 
CS2?'J#^ : 2 6) 

— KTS c DNA©ifiSBB^J*^-r. 

CM2?iJ#^- : 27) 

ss^ij#^: 1 3 -eg^nsTs ysE^^ns^-^t^'j >at< 

CSB^iJ#^ : 28) 

CSa^iJ#^ : 29) 
CE3»J#^ : 30) 
CiE^iJ#^ : 3 1 ) 

CIS»^ : 3 2) 

ffi^J#^ : 3 3) 

^©^«Jl 0&ckU^i«J2 7Tffl^Sft£:/7-r-7-R I — l C 1 a CO 
CI2?iJ#-§- : 3 4) 

^©^»!J1 0^J;DC||»!l2 7Tffll^n/:77<7-R I -3Xho(D 
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CSB^J#^ : 3 5] 
ffl^iJ#^ : 36) 

5 >%n— c DNA0)iftSE^i&^ir o 

MB?U## : 3 7] 

^BM(D^-^-tJVV>A^> (BTC2-7 6) ©7 5^8662^1*^. 
CE^iJ#^ : 3 8) 

*f6W©^-^-fe;PU>Ax<> (BTC24-76) C975 7^^^^ 
10 im&m^ : 39) 

ClH^iJ#^ : 40) 

15 CBB?iJ#-St : 41) 
CSS^J#-^ : 42) 

— FT 3 c DNA<Z)i£»@5?iJ£^-r o 
20 CiB^iJ#-^ : 4 3) 

CS2^!)#-^ : 4 4) 

*SS9!©^-*-fe;WJ>efc&a^ (BTC3 1-5 8, Asn, Pro, Se 
25 r, 5 9- 8 0) (D7S.ym.W.^l^To 
m&m^- : 4 5) 

*»9§©^-*i:;i/U>Bfe3WHP (Asn, S e r, Asp, Ser, Glu, 
BTC38-80) ©T^y^lH^J^^-To 
C1E^J#^- : 4 6 ) 
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j©^-^tJl/U>^^iF (BTC1-5 8, Asn, Pro, Ser, 
- 8 0 ) <D7 S J mSE^J^^-Tc 
dB*U## : 47) 

n— HfSc DNA©*SiB^iJSr^T. 
C62?US*§- :48) 

n— c DN AO^SBB^I^^T. 

CIH^J#^- : 49] 

10 : 4 5 l:*$n§75 7i?iB^J-CS$n^>^-^-fe;i/U >&^t^£ 

3-HT4c DNA©&£BE?»J£?K-r. 
CBE?!I## : 50) 

ti8&<D&*2M 1 &cfcO^I»!j2 2»5^7<7-BT-9 5 h <D&M 
15 (IE?U#^ : 5 1) 

Cfi2?!l#^ : 52) 

^<D^»J2 2T'ffl^^>tlfey^<V-PET - 1 <£>&S@S?iJ£^-f 0 
20 CgH^"J#^ : 53) 

^©HJS^J 2 2T-fflV^tl^y^^T-BTC- 1 ©ifiSiBJUSr^-r. 
C@5^iJ#^ : 5 4) 

C@H^iJ#-^ : 5 5 ) 

25 SB£a>HJ60!l 2 2Tffll^nfcy7<7-BTC- 3 ©ifiSfiB^JS^T. 

C@H^iJ#^ : 5 6 ) 

^©njfi^2 3Tffl^e»nfe^7<T-BTc- 7 <z)jftSE^j*^-r. 

'&m<DnffiM 1 T#6>nfcJ&H£ifcfc::*:»» [Xxi'JkJ 3'J ( E s c h 
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erichia col i)] MM 294 (DE3) /pTC I IBTC77fi, 
§f€#*§FERM BP-6584tLTl 9 9 8^1 1^24 Btt~CMM&T. 

m^mu^T.^nmimmnf^ (nibh; a^s^m-^ 1 - 1 - 

3) (cSFKSnT^S. £Tzl 9 9 8^1 l£ 2 B#T"SlfiS# I FO 16 2 
1 4 £LTMmmAf£Wffl9tm (IFO; U*m±&m*:mitife)\m±E.*KI 2 
-17-85) KSFftStlT^S. 

^CD^^!j4Tt#bn^K^#:^a [lyi'Jt7 n U (E s c h 
erichia col i)] MM 294 (DE3) /pTCI IBTC76H 
^f£#-5f F ERM BP- 6 5 8 3 tLT1 9 9 8f 1 1^24 BftTllfl 

m^m^^ii^jim^mmpmzmn^nTi^. ^tz 1 9 9 8^ 1 1 ^ 2 b 
#t-si6#-^ ifo 1621 3 tLxmrnmAmwrnnwi (ifo) teases 

*£SBG>^;6S0!I 1 3 Tt#6nfe^ffKSM*:^jjgM [Xvi'JtJ (Esc 
herichia col i) ] MM 294 (DE3) /pTCI IBTC2- 
7 6teu SM#^FERM BP-6 9 4 8ilT 1 9 9 9^1 1^24 BttT 

mm^z:m^mm±^i:^i:m^mm^.mizmtt^tix^^ 0 ^1999^1 

1 £ 9 Bfl-egl£#^- IFO 1 6 3 3 4 chbTra^A^W^ (IFO) 

^CD^MFd 1 6Tt#btlfcffm^#:^:Bi® [Ivi'j t7 u»J (Esc 
herichia c o 1 i ) ] MM 294 (DE3) /pTCI IBTC24 
-7 6H Sf£#^FERM BP-6949£LT 1 9 9 9^1 1^24 Btt 

x~mm£±M&ffi&£i%x¥j:M&wm9cm\zm^riT^z>. ^1999^ 

1 1 E 9 0#TSK#§ IFO 1 6 3 3 5 £LTl*EBffiA3SIIW2£m( I FO) 

*&j£c7)###J 1 Tffll^nty775 K p TB 1 5 1 6 £{£}#T&E s c h e 
richia coli MM2 9 4 (DE3) /pLysS, pTBlSl'&H 
iiSliflllfefi^^^I^Iigfil^pjr (NIBH) IC1 9 9 2^ («£ 
4 50 4^21 0*^St£#tFERM BP-3 8 3 6 <h LTSFft^n, 
iSA^iMC 1 9 9 2^ (5p^ 4 ^) 4^16 B^e»SK#f I FO 1 5 

2 8 2 £ LT«FKSnTtr>5. 
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10 iPJ>»7X$FpB04 1[Seno^;Growth Factors, 
13:181 (1 9 9 6) ] «fc(3, ^iM^W Ji^KlMLTN d e I «J»faP 
ft&OTIfc K>^Jt^-7°^<T- 1 (5' — CATATGGATGGGAATT 
CCACCAGAAGTCCTG) , Rtf 7 7 #S©7X/1^>ggCD&£i|iSlb 
□ K>RtfBam HIM«^7 7<7-2 (5'— GGATCCCTA 



Lfc. PCRlCfcDJftfgLfcflte^S, TA original cloning 
ki t (-f>^ hDyx>ftS) $fflliTpCR2. l^^-tCjgrjgU p 
CR2. 1/BTC 7 7^giLAco :M«JM1 0 9l;iAb, 7>lf 

20 CR2. 1/BTC7 7 &WT5JB»te&#£i§*U QI Ap r ep8 Mi n 
i p r e p kit (+7^>ttS) ^ffl^TpCR2. 1/BTC7 7 

pBR3 2 2^Nde I "Ctyffli, T4 DNA#U^7— b? (DNA Blun 

ting kit, &m7&ti&&ttm ttw^wbi. Hmmm-rzmz&^ 

25 T. N d e I IS^M^Mi^itfc pBRde sNde Srfffi Lfc. p E T 3 c 
£Bg 1 II-Eco RVTSJBrU ^ 0 . 2 6 k b p <D\8rFr&m$LLfr&* 
T4 DNA#'J^7- tiT«£¥tPHr:U pBRde sNdeOSc a I »f 
fril^tt, PBR/T7 desNde^SLfc. SWaitSWSSiS 
A (Quick Change, STRATAGENEaH) (Z=t0. pBR3 2 



«J1 




WO 00/34478 




PCT/JP99/06873 



2©Bam HI K»a&&£r£:tH$-fr£ p B R 3 2 2 d e s B am^ff^L/zo p 
BR 3 2 2 d e s B am©S p h I-Eco RVi^pBR/T7 des 
NdeOSph I-Eco R V^rtf-^S^L-T, x h ^tH" ^ U >I<itt%^ 
^^-pTC I I ^fSLf;. pCR2. l/BTC77^Nde ISDtBara 
H I T^8frLTy#D-xmfi;»£ffV^ 1524 0 bp(D7 7 8ISSK-^-t: 
Jl/U >tiia3tf5^^:Q IAquick Spin Purification K 
it (+7y>ttl) 2rffl^TlHlitKL^o ^^^-pTC I I £Nd e I R 
D!B am H I TMLTT^D-^tlM^f t\ fflmizm4. 6 k b p (D 
n> H^rlEliRLfCo 7 7^s^^-^-ir;uu >^ita^^^^^^-pTC 
I I <Z)N d e I - Bam H I Wr^r tm^LfzW:. «JM1 0 9l:iAlt 

LT, 1S7°77$ KpTC I IBTC7 7 tlsfz, 

CICDpTCI IBTC7 7?:7Cl»MM2 9 4 (DE3) i:iALT. T^h^ 
it-T^U >lf'i4T^K^tt^il^L. 7 7?lli^-^-feJl,'J>»MM2 
94 (DE3) /pTCI IBTC7 7^r#Lfc. 

7 7mmm^-?t)ii) >^wm2 9 4 (de3) /ptci ibtc7 

7£l 0mg/L©fh7^^'J>^LB^il!!(l% ^^h>, 0.5% 
gl^X^X. 0. 5% Mth'J-7A) lU-7h^T3 0tl6^tl/: o 
#<=>nfciM$El 5 0mL£3EfgBiffii§itiJ (1. 6 8% U 7X^7" h U V A, 

0. 3% U >^~7K^^-h U^7A> 0. 1% M7>^-7A« 0. 0 5% 
mti-hWA, 0. 0 2 4% fifcmv^i/^A, 0. 0 2%-^l— #-;PL 
B-6 2 5, 0. 0005% M^7i>, 1. 5% :7*F^*f, 1. 0 % 

1. 0 % -f-X 1. 5U7bMtt^fc*2L§y>-7 7 

— *>^-K^MLT, 3 7t, iiM* 2 L/m i n, Jt#[p]iifci£ 5 0 0 r p 
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(IPTG) ZWitaLfZo IPTGW, SsflD&l, 2. 5P#W(C0. 7 5% 

<Dziin-xzmuismmffl%>9mm&^mm&ft'3fzo igmm&i oooo 

Me t - 7 7SSSK— 

H»J2T#£*17cM#:5 g K 1 mM EDTA, ImM APMSFRtf7 
M ^TUS^&BftffiS'&trO. 1M Tris-HCl (pH8. 0) 10 mL 
£jjn*L, 4<C-r— fftif#L«tii£fT ofc&, JI^MI (lOOOOrpm, 20 
Sffo/h. f#e>ftfc±itlS£l OmLilO. 5mM WcMifM^^. 1 
mM MtcM^;U^^^>. ImM EDTA, 0. 1M 7;U^ — >&B8ifi&tf2 
M HSi^tf 5 OmM Tr i s-HCl (pH8. 0) 25 OmL^M, 4*C 
T— Sfe'J >^*fTofc^» is>D#gt (1 0 0 0 0 r pm, 2 0#H) 

£?tVK 3S'i>±i*»E2 6 OmLS^fc. ZKZ>jS^±»»E«rYM 3 WE (^iffl^a : 
3 0 0 0. S'JtfTft) £ffllvr»|g£fTofc. i»M8 0mLi:2Mii 
$12 0mLMfct, MTpH5. OKWSELfc:. js^$£ (lOOOOr 
pm, 2 0^W) £fTt^ »Sftfc3»'fr±itSi££5 0mM»h'J^W 

(pH5. 0) T¥«ftl/feSP-h3/^6 5 0M*7A (2. 2cmXl 
2 cm, SV-tt) OmL(0dit&Tft*S-ti\ ^fclSffiiTe 

£<^L7c:*g, 0M^e»l . 0 M«t h U ^Atil^ECJ: 0^!US: 
fro&. Me t - 7 7 *-fe;HJ >£^-trK#£S£>, l/3ft£ 

0. 1 %h'J7^oSlT¥iiblfcC4P-5 0*7A (1. 0cmX2 
5 cm, BHfnmxtt) lCP£*$i±, 13. 5%^b2 1. 2 %<D7± h— h U ;U 
ifi«l»^BatC«k0Me t - 7 7g5££K-*-feJl' , J >£?&ffiL7Co IrIU^S: 
££>K2 0m^#£>ft7c?£ffi*&£O. 02 % HJ 7^tD^ftIlTU, &S£ 
$£Ai*fTofc. ^^f*^»Kl OmLT^U, ItKSKLfcAG 1 - 
X8*7A (1. OcmXIOcm, B*AW^^^Ftt) SiliflS I? 
a?&*i*yft£fTHMe t-7 7^SM^-^-t;U'J >8mgSj|fc. 



WO 00/34478 



40 



PCT/JP99/06873 



mmm4 

TliL/cpTCI I/BTC77d;f3, *gjtjfi^<D_k»?t{Ci!M£ LTN d e 
I TOgBft&OTOiiiin K>£fi|0:7'^-f T- 1 ( 5'- C AT ATG G ATGGG 
AATTCCACCAGAAGTCCTG) JkZ$7 6 #B (DA U XD'&iZlfelkZl 
h'/Mam ( 5 '- G G AT C C C T A A 

ACTCTCTCACACCTTGCTCCAATG) £ffl^T> PCRTiiiH 
L7c 0 PCRfCcfcOitiULTcilfc^^ TA original cloning 
kit U/^bnyx>ttS) £ffll^TpCR2. 1 ^^-fdg&SU p 
CR2. l/BTC7 6^SLfco :nMf JM1 0 9t|AL T>t° 

pCR2. 1/BTC76 ^tt^f IgM^^tb, QIAprep8 Mi 
n i p r e p kit (^7^r>&$3) SfflHTpCR2. 1/BTC7 

pCR2. l/BTC76^Nde I RZfB a m H I o — X 

m3tffc«J<frfT^**J2 4 0 bp CD 7 6ffl^-^tJV'J >illfif $Q I A 
quick Spin Purification Kit (+7y>ttJl) £ffl</> 
T^lsIJKLfccll»!j lTliLt^i^^-pTC I I£Nde I HlZ$B a 
m H I Tr^RffLTTtfD— **§CifcI!j£fTV^ ITOIC&IM. 6kbpOA'>K$ 
ISJRLfc:. 7 6JSSS^— >fllii5ie j P&^^d7^— pTC I I ON 
de I -B am H I»ffr£jl*Sbfcffe, *J»ffi J M 1 0 9 CfAltf h 

S^7X$HpTCI IBTC7 6tlfc. 

:©pTCI IBTC7 6£*II®MM2 9 4 (DE 3) CIAtT« fh7 
U >IflfT^«i|fc^**£SiRU 7 6 ££SM^-^-t;i/U >i!ftMM 2 
94 (DE3) /pTCI IBTC7 6SJR^t&. 
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7 6 5lIi^-^t;MJ >»MM2 9 4 (DE3) /pTCI IBTC7 
6*1 Omg/LcD^h^tM^U>£<atTLBJ£itiJ (1% ^7 ? h>, 0.5% 
mmx.^T., 0. 5% mti-hWA) I'j>yh^f3 0t:i6fifiaj«*bfc. 
t#?>n/i^*^$r^^ffl^H!i ( 1 . 6 8 % U ?K^^" h U ^A, 0.3% 

u >®r— zMt^hu^A, o. 1 % mtyy^-VA. o. 05% Mthu 

>^A, 0. 0 2 4 % iM-T^v^A, 0. 02% -a-^LB - 6 2 5, 
0. 0 0 0 5 % Mf7 5>, 1 . 5 % :/K^*t> 1 . 0 % #1f 5 1 - 

0% -f-Xhxn) 2 0 U 7 MUSrtfciiA'i^: 5 0 L3=?^SIttiK:^1iL'T, 3 
il^»2 OL/m i n, J*8MIHE& 2 1 0 r pmTi^lMl^lfeL 

fz e mmt&nmmm*) i2oo^u>yh mfe^^ o tzm^\ 5 . 9 5 m g / l 
o-rv^Dt:jv-i3-D-ft^7^ htf^yvH (ipto Sr^flnb/to 1 

P T G &?JjnB#, m®& 2 R 3 . 5 R$P£ ('^n^'tl 0 . 7 5 XWfrn-X&m 

uwmmm&i lmm^r-mm^n-ofc mmm&i oooor pmif3 o# 
m^'L^m^n k# 5 4 0 g ^m&fco 

Me t - 7 6MS^-^tJMJ >(Dmm 

^SS^J5T#^n^:^3 7 5 gtlmM EDTA, ImM APMSFSI/ 
7M ^7ly>iSII^{f0. lMTris-HCl (pH8. 0) 1. 0 
L£iP;L, 4tT- Hfcit#Lfc&fcB£ff -^Tc^, it^HI (lOOOOrpm, 2 
0#K) £?to/c 0 f#<~>n/c±m$U. 0LIC0. 5mM MiW?t>, 
ImM WTtmtfll $ ImM EDTA, 0. 1M T )\<3r~>mMWkT$ 
2M mm&<atS 5 OmM T r i s -HC 1 (pH8. 0) 19L^U\\X. 4X: 
T-W)y^-)^^ >^£fro7tt£, m>bftM (lOOOOrpm, 2 O^WI) 
&ff^ 38'fr±«f«t 2 0 L i Ol^±»Jl!t&^U □ >*t y h ^7tA 

C^Si^fi: 5 0 0 0, 5U*7ft) ^T?t*§£fT^ 7c. 3 . 
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3Lt2M Si^l3. 2 LmXfzW:, ItTpH 5. OiCilLfc. 5 OmM 
Sfl!th , J^AW(pH5. 0)T¥ifblfcPOROS 50HS£^A(2. 
2cmX12cnu B*/\°— t7>^f ytt) Hfefr 3 0 mL ©oftilT©^-^ 
¥MtfCffl^fcMMTck<^L/i^. 0. 3M^bl. SMO&fb^HJ^ 
5 Afi^a^£Ji5f::£D*gtB£ff ofc 0 7 6^S^^-^-fe;uu >^^t?®^^ 
fe. ^@7KT3^(C^Lfc^, 50 mM^^-hU^7Ali«^ (pH4. 5) 
TflftlfcTSKgel CM-5 PW^7A (2. 15craX15cm, IV 
-ft) IzmiMLfzo Me t - 7 ^-fe;UU >vW*L£TSKg e 

1 CM-5PWiJ7A&, 0. 2 4MA»60. 4 4M©Mt h'J^Ailii 

10 S^JlHiCci; D^ttl^rff o^Co Me t - 7 6111^- ^iz;UU ^^aMi^S 
0. 1 %hU7MniiTWlfcTSKge 1 ODS-12 0T7J 
^A (2. 15cmX3 0cm, ^V~t) DM^t, 1 7%^624%©7 
-fe h - N UJHfi^ii^SEiZcfcOMe t - 7 6g|»Si^— ^-fe;l/'J >^^ffibfc 0 
^tti^^O. 0 2% hU7MDiiTltlfl, ^^^fTofCo 

15 *ft*£^zkl OmL«L, MI!HcL7tAG 1 -X8*7A (1. 0cm 
x l 0 cm, B*/U*?v F*±) SM^^^ff^Me t 

- 7 6mmms<-?-k)U>J >9 3mg£*#7c: 0 

^«J7 

20 ^— >&^#:<D#IfccD&^ 

*»d3T#<=>ri7cMe t - 7 7 U 6 

TcMe t - 7 6?SS^^-^-fe;U'J >(7)#i5[SrJ^T©cbo{C^Lfco 
a) SDS-^UTi7 'J^7 5 Fm^ttj^ffl V^^tfr 
^-^-fe;U'J >^#:RD^#^¥l 0- 1 9 1 9 8 9 -^^IS«CD7j7*{C J; 0 M 
25 iL^Me t - 8 O^mm^—Z-tJlV >&-*f>-f)\s/^y 7t— ( 1 2 5 mM 
Tris-HCl.U F is JVWL&tf- h U V A, 1 5 % yjiro— )V. 5% 

2-^;^7'hx^y-jk o. 005% ~7u&7 x.y -?mmv, 
v;u5py;n 5/2 5 (^-{t^D n D) ^mmMWi^n-Dtzo mh'&n?)^? 

fcfy K CBB KANTO (MUCfl^ft) T^fe^tT-^fei ^5, ^mfeS 
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b) 

4Xtf4 8P*|tmffiiD7K»**fT ^> (0SL-85OOAAm 
ino Acid Analyzer) ^ffl^T75;«^U; 0 

*sm, ti-rnc75efe^fltfew$6zi K>ATGt^t^^5 i tz>m, cdn 







mmm 


Asx 


7. 2 


7 


Thr 


6. 0 


6 


Ser 


4. 6 


5 


Gtx 


9. 1 


9 


Pro 


3. 9 


4 


Gly 


7. 1 


7 


Ala 


4. O 


4 


Val 


3. 7 


4 


Met 


0. 9 


1 


He 


2. 0 


2 


Leu 


2. 1 


2 


Tyr 


3. 0 


3 


Phe 


2. 1 


2 


Lys 


5. 0 


5 


His 


3. 0 


2 


Arg 


6. 8 


7 


Cys 


ND 


8 
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Asx 


6. 2 


6 


Thr 


6. 1 


6 


Ser 


5. 1 


5 


Glx 


9. 4 


9 


Pro 


4. 1 


4 


Gly 


7. 4 


7 


Ala 


4. 1 


4 


Val 


3. 8 


4 


Met 


1. 0 


1 


lie 


2. 0 


2 


Leu 


2. 0 


2 


Tyr 


3. 1 


3 


Phe 


2. 1 


2 


Lys 


5. 0 


5 


His 


2. 3 


2 


Arg 


7. 1 


7 


Cys 


ND 


8 



c) NmiiffiTS /mI^?'J##T 
XfAX 7 7 A) Srffl^T&^LfCc ^^l^ ^ftl©»t>c 

C^3, 14) . 
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C*3] 77J£SM'<— $-te^'j><DN«75y^iEJ"J##f 





^iJj^frPTH-TSym(pmole) 




1 


Met(809) 


(Met) 


2 


Asp(492) 


Asp 


3 


Gly(615) 


Gly 


4 


Asn(425) 


Asn 


5 


Ser(161) 


Ser 


6 


Thr(276) 


Thr 


7 


Arg(253) 


Arg 


8 


Ser( 66) 


Ser 


9 


Pro(1 68) 


Pro 


10 


Glu(127) 


Glu 






^HJ$4xfcPTH-TSy^(pmole) 




1 


Met(195) 


(Met) 


2 


Asp(213) 


Asp 


3 


Gly(413) 


Gly 


4 


Asn(292) 


Asn 


5 


Ser( 99) 


Ser 


6 


Thr(151) 


Thr 


7 


Arg(198) 


Arg 


8 


Ser( 54) 


Ser 


9 


Pro(1 49) 


Pro 


10 


Glu( 79) 


Glu 



d) C5fcaB7^y|£##r 

^ffikH7y>^ (lOOt, 6mm) £«fcD, C*S75/i575y 
^£HJtH- (B3tL - 8 5 0 0 A Am ino Acid Analyzer) 
l^T&^bfc Me t - 7 7lli^-^t;MJ>Tti7X/ , ?7 : f>^ Me 
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Asp (J|R^:32. 5%) 



C^6] 

Val (J|X^:77. 8%) 



5 mmm 8 

3 t 3MM&m^fzmmiS:mmvk<D®\fe 

^V*a-z>— • -t)l> • n^Jrui/—, 8#, 588 (1988) {CfE«&(£> CT £ 
<>#it^^3T3 A 3 1 - 7 1 4 — >4 (O^-tya^-yt- 
• • 3r*>+f— , 1 2#, 4 6 3 (1 9 7 3)) <f ^<£ 3 H-^5. v>CD 

1 0 0 0 ffi/mL (37^-5 J; ^ fCi^ L< 3 T 3 A3 1 -7 1 4^D->4$ 
9 6 «j7x;i/7>- Hz 1 0 0 u L-3~dM%. mm.fi y^x.^—p — ft (5% 
mmfiX, 9 5%^) tC43V^T3 7t:-ei Bi^*bfCo ±?f 7 5 m L 
15 M»£*a£&^y;U^-y n#C^-r-y*;i/MEMJgi&£ 1 0 0 u L2JP7L&VIC 

mULfzMe t - 7 7^M^-^iz:;i/'J 6 Tp^LfcM e t - 7 6 

M^-^t;pj>Mi¥i 0-19198 9^\zmm<Djjmiz£Dmm; 

IfcMe t -8 0^SM^-^iz;i/U >^^DL/to^UP 1 6B#r^^^ 3 H-^a 
20 y> [7T-ytA-77^Ty7-/Htf^] £0. 25uCi/we 1 1 
£P;t. ^(D4B#F B ^{Cifflfla^PB ST3[Hmfc#L7^ 5% SDS^lOOwL 

— ^-A (fPTtM^tt) ^lmLiP^., -»5 1 l/-y3>*')>^-t 3 H-5 : 5 

25 

HM9 
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ar4 2 j mm&m^itBmi&ft<ti&&m&<Dmfe 
it^mmrm^nrzmmmm^mm^AR 4 21 cchiristoph 

e ; 7* U#> • C J^—T)V • • 7 4 iS*n*f— (Am. J . Physio 
1.), 2 6 6 :G9 6 3 (1 9 9 4) ] ^ %MW 3 TIES!! LfcM e t - 7 7 
?MM^<-^-tr;i/U >, ^WJ6-epMLfcMe t - 7 6 giSSK— ^-fcJUU > 
Sfctt^P 5 ? 1 0- 1 9 1 9 8 9 mz&m<D-JjffiZ& 0 ISLtM e t-80l 

7-r ^&#x-r >=^^-^-i*) (5% mm#7» 9 5%sd k 

43^^x3 7°ct5 ummmi<tc 0 5Bmzmm^PBST:im9t^Lrzmz. 1 

0%*M7;i/TtF«L> 0. 1% h7^h>X-10 0T5^f B 1MlL 
^n^i-x (SEP, 0*) ^^iPb^T4 0^W^ny^>^* 
fr^fc. 10% 7ny^I-7"eML/feR-f >XU >trL#: (7F/t>XF^ 
A7 ^5*^t) £^siJDL^i&> 4 OflfiHRJiSLfc. 0. 1% l>7<h>X- 
1 0 0£gsin]LM5#ra;fteL£^ PBST3@?5fe#Lfc 0 10% 7ny^ 
X— XT^HRLTcF I TC (Fluorescein Isothiocyan 
a t e) I gGtfift: (#^;M±) £&AnU liat4 0^IM 

b7c„ 0. l%h7<h>X-l 0 0^i5DltS5^MLm PBST 

3»l, ^simflin?«f95Ufc. ti-rno^-^-fe;i/'j >sr^ipL^»-&ti 
n»y i o 
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btLX. ®tm<D?y h^T >X'J> I IJtte^o^-^— £>&£SE5!I (Gen 
BankrAccession No. J00748) * ! btl:^lfc^7'f 
-^_ R j _ ! [5'-AGAGTCAAGGATCCCCCAACCACT-3'] 
*3«fctfR 1-3 [5' — AGCTGGTCACTTAGGGCTGGGG — 3' ] 
£ffl^TP CRSKlcfctM >X'J >yD^-M0. 7 5 K b S^ILfc 
3^1;, :®PCRl«l$f>^-h tU^MT-R I - 1 C 1 a [5' 
— GAATCGATAGAGTCAAGGATCCCCCA — 3 ' ] &<J:££R I 
-3Xho [5* — GACTCGAGCTGGTCACTTAGGG— 3' ] £ 
ffl^TPCRSffofc. ii<i>I£tl7t0. 7 5Kb D N AHfr>t2:#i§tL. pT7 
Blue (Novagen 69820-1) 1::*&*&A/Z?#5n;fc:7 

775HpTB188 1 £ffl</>T^ n — - >^$nfc»r>T-<0&a£IE?lJ£ft£U 
h-T >X'J >7°a ; 6— ^-Tf»5ui:£ltKlfc. ^7^5 HpTB 1 8 8 
l£Xho I -CI a I TISJBrLT^y h< >X'J >m-^-W0. 
7 3kb DNA0fK-£^fc. hMT;U* U 7 tX7 > ^ — fc? (PLA 

P) £3— 0 kb cDNA (J. Bergerb, Gene 6 
6, 1 ( 1 9 8 8) ) 0^7X5 HpTB 1 3 3 0 £Xh o I-Hind 
I I I -e^OKffUTtf e>nfc 2. 7kb DNAItH- (PLAPcDNA, SV4 
0 ft*xy7^»^»i^'J A#JUP^i, pBR3 2 2ft*or i fe£ 

-*Hg«0. 7 3kbXho I - C 1 a lSffrST4 DNAU^-l?5(tJ 
i:i^Tl^LT77X$ FPTB 1 8 9 8 £?#fc„ 

Hlfiflll 1 

P L A P A R 4 2 J fflU&<Z)tiM& 

AR4 2 JttCPLAP^i77X5 FpTB 1 8 9 8 tTn 5®n e o r 
jt-e-^^try^xa FpMCne opoly A (STRATAGENE) * 
h7>X7i^ya>liiTransIT™-LTl (Mirus, PenVe 
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r a Corporati o n) Sffl^T^tC^ALfc.^A^JBBflSttl 0% 
4^Sjfcm££n*.fcDMEM-e2 0H«*lfci, G4 18 (y*T->>, GI 
BCO BRD 8 0 0 n g/mL £SsJn LfeS^flfiJCUnAT^fl^jK^fc. 
G4 1 8W14ifcJ:-DT^WL^m^PM#Wffi^=tD^o->5:Wb^o 

£-^n->(7)«3:2 4n7U—bizm j g* Me t - 8 0SSi^-^t;MJ 
>£2 0 n g/mL^UD*«fc^^JnT4 Bffl^«L, ^H±« £Hs6T 6 

C«7] 





PLAP;§f£(A 405) 


BTCft£j3sAn 


BTCSsao 


AR1 898-033 


O. 034 


0. 366 


AR1898-053 


0. 008 


0. 089 


AR1 898—01 92 


O. 077 


0. 752 



mmm 1 2 

plap?iiar4 2 j mi&-m^rzBfflmft<tiE:mt-&.e>Mi- 

mmmi i«ucPLAPf!iAR4 2 jm^, s-aasa^isfli 3 -e 

HSLfcMe t - 7 75^S^^-^-fe;i/'J >, Hlfifa 6 TWJabfcM e t-7 6 
lSS^-^tJHJ>^clM I Fl 0- 1 9 1 9 8 9^twl5«O^ffiJC«fc0W 
SSLfcMe t -8 OSSi^-^t;i/'J >Ml 0 vte^JfoflfS^tf^W* 
y n&^-WMEMig^ffl^T 1 0 5 tt/raL «fc o 1 0 

0 AiL£9 6tfx^:?V— MC»#, >^^-d?-l*l (5% jfcWtfS 

X. 9 5% £fO l:^T3 7tT5 0f|i§iUc. 5 B^fC^*±it&-y->^ 
U>^U 6 5fP3 0Mll/&ft, 50/iL^^b^i;j65 0 wL(D2X 
SEAP (2M ->'X^7-Jl/7S>, lmMMgCl 2 , 2 0mM *t7^ 

-» *^jpLfe9 6 >^x;u-7-r #oyu- hiztaxrco 3 7tTio«^ 
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2 0mg/mL©p--ha7i-JI/U>i (y^t) §10 iiLW* 
>£«fctfMe t -7 6JSSI^t;PU>»Me t -8 0 8!S§^-^irj!/'J 



H«J 1 3 

jft-e^S:, 7 6m (c^3?«^s) ^-^-tr;uu>^7°^xa Hp 

TCI IBTC7 6 mtim 4} £ 0. 2 #gCD^U ->>©±i5iEtl»SLTN d 
e I h^^y^-TT-S (5--CAGCATATGG 

GGAATTCCACCAGAAGTCCT) , 43 ±tfC5fc«J©A U ><0&K:& 
±zi H>S:^B am H I ^8ff^$:Jtoy^<T-4 (5' — GGATCCC 

Tr^liSb^o P CRfCct OJSiffib^Jlfe^S:, TA original clon 
ing kit K>^hPi?i>ttB) Si^TpCR2. 
U pCR2. lBTC2-7 6^1lfc. ^^Bf JM1 0 9tiXU 
T>e->U>iBttS}i«t^T^Ktelfefr&a^Ufc. PCR2. 1BTC2- 
7 6 £WrsJ&M<Eifc#£i&3lb, QIAprep8 Miniprep kit 
(^7y>tti) §ffl^TpCR2. lBTC2-7 6«Lfc. 
pCR2. 1 BTC 2 - 7 6 £Nd e I RtfB am H I T*WW LTTtfn- 
7>tt^»£fTV\ IU230 b p£>2 - 7 6 JggSK— *-fe;i/'J >*gitae^?r 
Q I AGEN gel extraction kit (*r77>%M) ^rfflV^TlHl 
JRLifc. !R!51^^-PTC I I [»J1] ?:Nde I&^Bam HIT?« 
»rbT7^D-X«SL*«l*fT ^> lR)ti{C^4. 6 k b p O/O FSrENKLfc. 
2-7 6S££K-*-fcJI'U >*8jgjte^£fg^^-pTC I I CON d e 
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I - Bam HI»ffr<hiSiBU&&,;fc»ffiJMl 0 9 iciALtr h * ij 

75KpTCI IBTC2-7 6 <hl>fco 

:©pTCI IBTC2-76S;^BIMM2 9 4 (DE3) td^ ALT, ^ 

H7it<^'j >fitttT?&sitei*y*&aftu 2-7 6?M§y^-^-t;wu >f§3t 

tMM 2 94 (DE3) /pTCI IBTC2-76 £Stf#Lfco 
^Jfifcl 1 4 

2-7 6SggSK—*-feJl' , J >^w<D^m 

2-7 6g|£SK— ^"feJl'U >»MM2 94 (DE3) /pTCI IBT 
C 2 - 7 6£ 1 0mg/L©rh7lt<^'J >£<atT L Bi&flfe ( 1 % ^-7>>, 
0. 5% g|#X^X, 0. 5% ifbthU^) SOmLTSOt, 16^ 

mm^fzo &z>nitmmmtt¥£&m®)& u. 6 8% u>»-*3S:*-hj?a, 

0. 3% U >^-7K^^"h U ^7A, 0. 1 % mtry^-VL^ 0. 05% 
&ft^HJ»>A. 0. 0 12%M7^y^A> 0. 0 0 0 7% Mf7S 
1. 5% yF^t, 1. 5% /W^r-X) 2 0 0mL^Atl/clLtv< 
t-6*l:i0ml -f-D&mVT. 3 7°C. m.Wm&M. 2 0 0 r pm-Ci*#Jg* 
SKiafeLfc. J§*i£a>»£a<*$J 160^1/7 H^i^teofcflf 5 . 9 5 

mg/L#<7M V^ntf^- /3 -D-^#^ htf^/vK (IPTG) 
JPLfc. I PTGmUP^4l^ra^Ti§il«:ff-3fc. 9 OOOrpmT 

3 0#RSIig<fr#lte£fTV^ M#5. 1 g £il#>7co 

H«J 1 5 

2-7 63£S£K-*-fe;i'U ><Z>¥f£i 

^Jfi^Jl 4T?f»e>nfcMfr5 gJClmM EDTA, ImM APMSFSt^7 
M ^T^>&B£ffl£^tf 0. lMTris-HCl (pH8. 0) 15mL 
4'CT-BfeJti^b}Sttl^ffo7i^> JS'L^BI (9 0 0 0 rpra, 10» 
HI) £fro£. ^*>nfc±flM£l 5mLtC0. 5mM M6fbS!^;P^^>» lm 
M StcSI^I'^*^ ImM EDTA, 0. 1M T )l¥—>&Wt&BiXf2 M 
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m.m^tS5 OmM T r i s -HC 1 (pH8. 0) 2 5 0 mL £2jnA, 4*C 
1r-t'j7*-J^ >^£fTofc&» 3s^!H (lOOOOrpra, 1 0#IW) 
^rfT^> 31>i>±?ifi£2 6 5mL£f#7c 0 d©^±tSSK^2M 1 LiJOAfc 

f£> iKTpH5. 0l:ill, 4tT-^IL^ 3t'k#BI (1 0 0 0 0 r 
pm. 10^1) £frt^ *#Sft&33'i>±iffi££ 5 OmM» h U 

(pH5. 0) T¥«{fcLfcPOROS 50HS*7A (2. 2craXl2cm, 

»nr<fc<ife#L&&, o. 3M^e>i. 3M<Dmtj-h i J*yAmumm£)mz£ 

<Omtti&ft-ofz a 2-7 6J%mM'<—?-£)l'V>&'£t5mft&misb> 5 0 mM 
»h'J^Ai» (pH4. 5) T3fgt^3RLfc^, 
LfcTSKgel CM-5PW*7A (0. 7 5cmX7. 5cm, fy-ft) 
CiJDbfc. 2 - 7 6iIl^-^tJMJ y^fttTSKg e 1 CM- 5 P 

w7jva£. o. 3M^bo. 5 Mni&itj- h u v &mmmm£m\z& o mitt* 

frofe. 2 - 7 ^-fe;i/U >£^-tf®#£lftae>, 0. 1% hU7^t 

P»¥ML?cTSKgel OD S - 1 2 0 Tft^A ( 2 . 15cmX30 
cm. MV — *±) f3®*£i±> 2 0 %a>£>4 4%<Z)7-te h— MJ;m<ft»af£jE 

§*5mLTl§®b, HflgSJlZLfcAG I-X8A7A (1. OcmXIOcra, 
B*/Ht7y Ktt) £®i&£1±fc^ HS8tfgl£*&£ff ^ 2 - 7 6MI^- 
*-k;HJ>0. 7mg£f#fco 

^Sfifll 1 6 

2 4- 7 6S1S (N*ig2 3 5ll 1 C5fc*H 3 8lg*tfcS!) >f§ 
2 4- 7 6^SSi (N3^«2 3Si, C5fcS» 3 g|g*5fcg!) ^— U ><£> 
2 4-7 6M1 (N**2 3il, C5fc$fi| 3 5BS*$c£!) U >tf> 

^U>^l7°77$FpTCI IBTC76J:0, 2 4#g(^T^- >W±»St(C 
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SMgLTNde I Wm^tiLRZSmi&n F>^7 7-f?-5 (5' -CAGC 
ATATGGCTACCACCACACAATCAAAG) , 35«fctfC5fc«l!©A 
U >(Dmzm±^ K>&D?B am H I 3J»ffiB&£i$"0:/7-r 4 (5' -GG 
ATC CCTAAACTCTCTCACACCTTGCTC CAATG) SfflU 
T, PCRT?«SL,fc. PCRtC«fcOiteLfeae j f : &, TA original 
cloning kit W >^ hOy*x>ttl!) Sffl^TpCR2. 1^2? 
^-^ISU pCR2. lBTC2 4-7 6^1Uc 0 cm^TtH^JMl 

09\zmxL. 7>¥~>o>m&&mMtLTmm&mfo*mfR.Lfz a pcr2. 

1BTC24-76 ^ftSff^ftft^^tt, QIAprep8 Minip 
rep kit (^7y>ai) Sffl^TpCR2. 1BTC24-76 &ffl£g L 

PCR2. 1 BTC 2 4 - 7 6 £Nd e I RtfB am H IT?tfJ0rLT7#n 
-xm^itJ^tf V\ *?J 1 60bpCD2 4- 7 6 J5SM^-^-fe;U U >«i!3H5 
I AGEN gel extraction kit (3r7Y>#M) £JfH> 
TlHliRLfe.llJ60i|l-ei»KL^31^^^— pTC I I£Nde IS^Bam 
H I ^»rLT7^o-^«g«(ii$tTl», mk\zm*. 6 k b ptfVO 
iRLfc. 2 4 - 7 6 5lIS^-^t^'J >«tig3te^&»S^^^-pTC I I 
©Nde I - B am H I §W>* <hjg*gL&fg, «JM1 0 9l:«ALTfh 

5SS7"7^5KpTCI IBTC24-7 6tLfc. 

^CDpTCI IBTC2 4-7 6M1MM2 9 4 (DE3) ALT, 
^ h^lM 5 U >WttTJBSte8M*£SftU 2 4- 7 ^-fe^U > 

%itMM2 9 4 (DE3) pTCI I BTC 2 4- 7 6SMUfc. 

H WJ 1 7 

2 4- 7 6gg£SK— ^-fc;UU >5£%lW<Di%m 

2 4- 7 6^SSi^-^-fe;i/U >ii»MM2 9 4 (DE3) /pTCI IB 
TC2 4-7 6^1 0rag/LOfh7^ 27 U >£-^t?L BigifcC 1 % ^"7°h 
>, 0. 5% @#«X^X> 0. 5% ^tt^MJ^iO 3 0mLT3 0t, 16 
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B#p B u§£Lfc. v*p>wt&mm&£.f£mmmM u. 6 8% n mj 

>}A> 0. 3% »J>S6— tKSI^HJ^A, 0. 1 % igfcT >^-^7 A, 0. 0 
5% Mfc:M-U^A> 0. 0 12% «T^>"^A, 0. 0 0 0 7 % iftK^ 
75>. 1. 5% 7'F^7i, 1. 5% /VT^r— X) 1 5 OmL^Ant 1 
-7-r^-5*lc^1iLT, 3 7t, 8fc#l§I*£gc2 0 0 r pmTjf#JM£&ll*&L 
fe. 6 0 ^ hftt^ofcPI^T, 5. 9 5mg/L^ 

cD^yyptr;u-i3-D-^^-^f^^ he^/yH ciptg) ^unbfc. i 

PTG^JP*£4f$F^£Tig*£tTofc. %mm$: 1 0 0 0 0 r pmT3 O^K 

1 8 

2 4- 7 65iSM^— ^-fe;uu XDmU 

^lW5"r#^ntIft3. 9gtlmM EDTA, ImM APMSFStf 
7M £f7 — ^>&86&£^tTO. lMTris-HCl (pH8. 0) 12m 
L£fiP;L, 4 c CT-%i«i*Ltfim^T^/cm, OOOOrpm, 10 

#M) £frofc. ^e>nfc±m»tl 2mLC0. 5 mM M:M^Ml/^:*->, 1 
mM WKMV^Z^y^ ImM EDTA, 0. 1M 7 fr^— 2 
M R|^tJ5 OmM Tr i s-HCl (pH8. 0) 20 OmL^rftP*., 4*C 
IftU^^-^T-V >y£frofcl£, 3S'fr#B§ ( 1 0 0 0 0 r pm, 1 0#PH) 
£fr^ 2 1 2mL£r?#fc 0 Z.a&fo±tti Wz 2 MHSt£ 0 . 8 L2)P 

^itpH5. 01311, 4tT-i#«L/:. 38'fr#»I (10 0 0 
Orpm, 1 0^1) £frV^ f§e>ttfc3£'fr-t?» 5 0 mMM?^ b U V AM 
flfflg (pH5. 0) T^F^kUfcPOROS. 5 0HS#5A (2. 2cmX12 
cm, B*A°— fe^^ti) 0mL©aEiST?ffi*Sii:, ¥8HbKffl^ 

<ifti£Lfc^ 0. 3MA^1. 3 M©Mt h U ^AfiMS^ 
ga{3ckD?§tH^tT-DfCo 2 4 - 7 6S«i^-^tJP'J >Z"atsmft&Mtb, 5 
OmMSlth UtfAiBHSifc (pH4. 5) "C 3 {gl'^Lfc^, ZLOSWSKT 
sp-g&ffctfcTSKg e 1 CM-5PW*7A (0. 7 5cmX7. 5 cm. IV 
-ft) USsfiPLfc. 2 4- 7 6 5Hi^tJMJ >«f LfcTSKg e 1 
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CM-5PW*7A^. 0. 3M^S0. 5 M(DiM.4fcj- h 'J ^Ajt^S^IEI: 
«fc O^m^rff ofc. 2 4- 7 ^ir;pu >&^triS#£ll«K 0.1% 

h'Jy^taitfe^ffbt/cTSKge 1 ODS-120T*7A (2. 1 
5cmX30cm, 3*CV— it) lC©Sf$-er. 2 0 %^e> 4 4 %<D7iz h — h V )l 

ELmm&zimz&r) 24-7 6^s^^-^-fe;u>j >&mm\sfro &m%t&mm 

m.lm'Ltz.'ik. s&e7K5mLTiS#U KflgSHcLfcAG 1 -X8A7A (1. 0 
cmxiocm, B*n-r^^y Ktt) £Mj^£ii7iiL £fr^ 2 

4- 7 6 3»lK-^-fe;i/U >0. 4mg^#L 

^JSfll 1 9 

*«!l3Tf# btlfc2 - 7 6 >RO^»!j 6 Tf#6*Tjc 2 

4-7 6nmm^-^±)i^j ><D&m&&rF<D&5\z&i£viZo 

a) SDS-^U 7^7 U;UT5 K*&*»£ffl^£$HJr 

>7 , ^/W77-(1 2 5mMTris-HCl, 1% FfyJH5lt7- h U O 
A. 15% ^u-fen— )V. 5% 2 -^;i/7j-7°hx^y— ;k 0. 0 0 5% yo 
A7xy— ;uyjp-) -rasau 7^115/25 (fg— 4b#lgn n D) ~e«m 

wm&ft^fzo CBB KANTO (MM^tt) 

b) T^y^fl^tff 

2 4&tf4 8^W^ffiiW7K»**ff^, T^yBft^tfftt (B5iL-8500A 
Amino Acid Analyzer) ^ffl^T757iI^^Lfco 
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y — * * tax. 


1 -=E ) u s t- y CD SlfiS 

l / v / — V wy /^Jt 5W, 


Si IS fit 

■*rt ami lis. 


Asx 


5. 2 


5 


Thr 


w . w 


v_J 




*+ . D 






Q A 




rro 


A. O 


4 


valy 


7. o 


7 


Ala 


4. 2 


4 


Val 


4. 1 


4 


Met 


0. 0 


O 


lie 


2. 0 


2 


Leu 


2. 0 


2 


Tyr 


2. 9 


3 


Phe 


2. 1 


2 


Lys 


5. 1 


5 


His 


2. 3 


2 


Arg 


7. 2 


7 


Cys 


ND 


8 



CS93 24-76^£M^-*^l^><7)75yiM&filc##T 







matm 


Asx 


1. 0 


1 


Thr 


3. 8 


4 


Ser 


2. 9 


3 


Glx 


6. 0 


6 


Pro 


2. 1 


2 


Gly 


4. 0 


4 


Ala 


3. 0 


3 


Val 


3. 9 


4 


Met 


0. 0 


0 


lie 


2. 0 


2 


Leu 


0. 0 


O 


Tyr 


2. 9 


3 


Phe 


2. 1 


2 


Lys 


4. 9 


5 


His 


2. 2 


2 


Arg 


6. 0 


6 


Cys 


ND 


6 
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c) N*j«T$yBIE^tff 

DNA&gE^ja>£^S£nS75/HSE^J£— SfcU7c CSI10, 111] . 





ttfflSfltcPTH -TS^^( pmole) 




1 


Gly (388) 


Gly 


2 


Asn (319) 


Asn 


3 


Ser (245) 


Ser 


4 


Thr (261) 


Thr 


5 


Arg (225) 


Arg 


6 


Ser (144) 


Ser 


7 


Pro (246) 


Pro 


8 


Glu (105) 


Glu 


9 


Thr (120) 


Thr 


10 


Asn (162) 


Asn 






ttffl*Jh.fcPTH-75y»"(pmole) 




1 


Ala (463) 


Ala 


2 


Thr (251) 


Thr 


3 


Thr (245) 


Thr 


4 


Thr (483) 


Thr 


5 


Gin (302) 


Gin 


6 


Ser (109) 


Ser 


7 


Lys (64) 


Lys 


8 


Arg (145) 


Arg 


9 


Lys (209) 


Lys 


10 


Gly (170) 


Gly 



WO 00/34478 



58 



PCT/JP99/06873 



d) C5fcJS7^/BI#*T 

&##rfr (05tL- 8 5 0 0 A Amino Acid Analyzer) £ 

2 - 76 jj&M^— ft-feJUU ><DC^ffi7Sy ^^fir 
Val 95.4 %) 

C*133 . 

Val (HE^: 83.3 %) 

mmm 2 0 

1) A 4 3 lailfeSrfflV^cEGFA-O-T 5 ^ >^7-yt^ 
E G F l^ty^-K56Itt"P*5 t M¥±fi«iliaA 4 3 1 SttSrffl^Tc 1 

•tfctt* 10% ^yteM^OW7^®^-WEM (DME 
M) mn*m^T, l 0 5 M/mLKte££?K,«ob7tA4 3 ll«£9 6 -y* 
xJl'T'U-hillOO^LfoSt, ^^X-f >^Fa^-^-rt (5%^^ 
X, 9 5%$t) C*3^T3 7tT2 BW**bfc 0 2Bftl:2 0mM HEPE 
S43cfc^0. 1% >>yM7^S>^ DMEMtF-12S«iS^ 
2 0 0 uL/^ai;PT3lHl«c»Ufc^ #ii«©«i^nT^*^ 
EGF, mmmi 5T?*»U!!:2-7 6^S^-^-fe^'J>> 
$4bfc2 4- 7 6^SM^-^ir^'J HJ(g0!l6TWKLfeMe t - 7 6 
gy^-^-fe^ij >, 0- 1 9 1 9 8 9#tCia«OfflfeC«fcOW39 

LfcMe t - 8 OMI^-^t^U >RtfO. 2 5 nM 125 I -EGF (7 
T , >tA . 77 jKy7 • £<a trng-S-^ai 1 0 0 p. L£^iJ0bfc. 

4-0. 9 0^1lfctl:^i2 0 0 //L-e3[H]$:#U 1% S D S &<StS 

o. in 7K^t-^}> u^atK^2 o o MLt»Mi>fc. aBBas*^*^ 
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2) t HtetT;^ U 7 ^ X 7 7 ^ -if A R 4 2 J fflfl&&ffltr>fc0 8Bfla$Mt 

PLAPf!SAR4 2 J SMS*, #a»S©^Sfi^J 1 5T?SMi[Lfc2-7 6 81 
SU^— ^-t;pij >, H»J1 8TMmVfz2 4- 7 6 SiX3K-*-fe;H> >. 
&MM6-vmmi,JtMe t-7 6liI^-^t;MJX 
9 1 9 8 9^(CgB«©fflffilC«fcDW»ILfeMe t - 8 0 Sli^-^t^ U 

fflJB/mLK&5,fc-3lC!R89U 1 0 0mL$9 67xJI/7°l/-M:i^. 
^O^a^-^-ft (5%^7, 95% £f0 Kl&t^T 3 7 5 B 

mmmLtzo 5BWz^m±m^>zfo>if\^. 6 5tT3 o«iLfc», 

5O/tLS*^^i;ft5O#L02xSEAP (2M y*I^y-^7 5X lm 
M MgC 1 2 v 2 OmM ^7J^» £^UJ0b7t9 67xJm^07°l/- 
hlzUuXfZo 2 0mg/mLOp-zhD7xz;piJ>i (y^7t) 
L^JnL3 7tTl 6B#lffl£J&£fTofc. ^"Tncoefe^feEGFett^BTC 
*Stt©Jta«Me t - 8 OSigSK-^-fe-H'U >C7)5 %«£^{£TU Me t-7 
6 ^ -fe;U U > £ iHjg^Tr^) 0 N^^^(C=t £ £ n&A^ fc. 

3) _tfEl) 43ctD?2) (*14] IC £ £ afc^t*. 

C«14) 





BTCgtt 

EC so (nM) 


EGF^t* 
IC 5G (nM) 


EGF/BTC 
fcf Met— BTC80 


Met— BTC80 


0. 07 


1. 2 


100. 0% 


Met— BTC76 


0. 30 


95. 1 


5. 4% 


BTC2-76 


0. 12 


38. 6 


5. 3% 


BTC24-76 


0. 03 


11. 0 


4. 7% 



iftftl 2 1 

Cys3-Cys4f 9 1i:M/^aU> (Her) KS^rr* 3 A<*n 
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fchBTC 5 0^fAiiy7X5 KpTB 1 9 8 5 <Dmm 

pTB 1 9 7 6^r>7 P l/-h(i:lT, (1) 5 , i^ , 7 y f7-PET-l : 5 
' - GAAATAATTTTGTTTAACTTTAAGAAGGAG-3'i5ck 
^3'i^7<7-BTC-l : 5' — AGGAGGGCGTCGAGGGGTT 
CTGCTCGGCCA-3", (2) 5 ' M?'?^ "7-B T C - 2 : 5 ' -TGG 
CCGAGCAGAACCCCTCGACGCCCTCCT-3'i3cki;3'i^ 
7<7-BTC-3:5' -TCTATGCGCAC CCGTTCTCGGAGC 
ACTGTC-3'^ffl^T, -Ztl^tlP C R £ff o fc. 

(1) £ (2) OP C Rl«©i^«!lS:f>^l/- h t UT, 5 ' ffiiJ^^-T 
V-BT-95h, 3 ' $iJ-7 0 ^T-BT- 9 4 h£ffl(^TP CR£tf to, hB 
TC50OCy s 3-Cys 4FI!:He r (DWM*¥0 3757^ (As n, P r 
o, Ser) ^AlfcMfA^H- AUr>T-£*#fc„ CCODNA 

ifr^Nd e I iSjitfB amH I T$tfbt£, pET - 3 c CONd el-B amH 
I 8M4 p T B 1 9 8 5 ${^MLfc 0 

H 2 2 

N* 7 M^^OMCffi^-rSi^^ST (EGF) ©5SSTiI$n 
ithBTC 5 OTOfB^^XS FpTB 1 9 8 7 0«JS 

pTB 1 9 7 6 £^>-7°U- httT, 5 ' ^< B T C - 7 : 5" -T 
ATACATATGAACAGCGACTCTGAGTGCCCCAAGC-3 
' ££^3'$J:/^<-7— BT - 9 4h&ffl^TPCR^7^, h B T C 5 0 CON 
3c 7 £g*£*@yi-r § E G F CO 5 glSiCfiS! Lfcgfc^H^B fcn - FT3 D N AWf 
**ntz. 0 ^ODNA»fM-SNde I*«ktfBamHITlM, p E T 3 c CO 
Nde I - B amH I g&f£{£5ja*&2K pTB 1 9 8 7 £fE®!b^ 0 

mmm 2 3 

T 7 "7 y — zSGX* 1 0 yn^— ^— (D£E~Rw» &i£<&#%0!l*3«fc #±320)15 
IWT?H&nfc7'77 5 K p TB 1 9 7 6, = HpTBl 9 8 5&£Z$Zf 
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775KpTB 1 9 8 7$, 5glffl^IlBL2 1 (DE3) /pLysS (N 
o v a g e n) CiAL/i. ^tl€n©^ifIlK.#:^ l 0 0 u g/m 1 7> 
fcfv'J >isJ;tXl 0 At g/m 1 ?n?r&y x.-n—Jl&^&LBigm&m^T 3 
7X:T*mmLtzo 7Vv ha-y h 1 6 0 cDP#*T-r V7°u fc? ;U /3 -D-5F-^# 
7* hfcf7/-> K£«i&*f£0. 4mMtCfcS«fc3l;:8siraU 3 7 °CT 4 



H«J 2 4 

hBTC 5 0, 5fe^«^A*5j;atBfe^^BOffijK 
4 - 1 ) ^cffllMf* Aflc^WjK 

4 0 0ml ©ig^ffta* ^S&fclfifl^ 2 0 m 1 <D 1 0 mM T r i s - H C 1 
(pH8. 0), 10% sucrose, 1 OmM EDTACISLT, ^ • 

#(10sec, 3 HI) j&'b OOOOrpm, 1 5 m i n , 4t:Bec 
kman) LTMftt® Z\ <Z>i5fc8M*f££ 3 mtik 0 3M LTM A#:^ii 

4-2) *>/^a>}flaj*5j;tf'J y^-JI/T-'-f >^ 

4-1) Tt# Affc£ 8 m 1 <75 7 M guanidine-HCKO. 

1M T r i s -CH3COOH (pH8. 0), ImM EDTAIC1SIT4X, 

2 0M©1 OmM T r i s -CH 3 COOH (pH8. 0) , 0. 5 
mM 7 3L-)l*^)lX)l*—)U7)i,yfV b\ ImM ^>X7 5 v>T#IRL/Lo 
3S<fr (9 0 0 0 r pm, 1 5m i n, 2 5t) LtW^i^it±ttt:, lift; 
imft>$0. 5mM£fc£J:5l;:&JnU SIT 1 6 NfW#fibfc. & 
Sfcfr OOOOrpm, 15min, 25 *C) iil^^jlbTllli. 
4tT50mM Tr i s-CH 3 COOH (pH5. 5) , ImM EDTAK3S 
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*f (Spectra por: MWCO 1 , 0 0 0) mW&. M>b (9 

0 0 0 r pm, 1 5m i n, 4*C) ±?f ^iitJI/D-7l (Mi 1 lex G 
V, 0. 2 2 um : M i 1 1 i p o r e) -eafiLT, 
4-3) zynzQimWk 

U 7^-— ;i/-x-T >^Lfc^>/^£^trtSi&£ 5 OmM gjsgfc?- h U #A (p 
H5. 5) T¥ffiffcLfcR§<:*->£SiHP L C#^A (2 5 0 X 4. 1mm I. 
d. , Synchrom CM300, Synchropak) 0-1 

m©n a c immwcpynz&mm. ^niLfc, oDagoT^— ^-L&jg 

£OT^£> 0. 1% HCL 1% CH 3 CNT¥IftlfcC 4 WPLC*7 
A (15 0X4. 6mm I. d. , Ul tron 300 C 4 :Chroma 
topacking Center) iZfrtfX* 1 - 4 0 %<DCH 3 CNr*,g£jgE 

xmthvfzo friz* ? J*? v^f^y ^ —xnr^-^m^m^^tz.o 

Bfe&a^A;fc<ktfB<Z>JK*rau 7 8. 7 m g43j;tfl 0 3. l^gT&ofco 

4-4) 9 y <n>mM.Wfe. 

*ilK«fi<0i!»6£&^<Z>SW"C'. C 18 WPLC*7A (1 5 0X4. 6mm 
i. d. , ODS120T, Tosoh) tCj&HtT* 1 5-3 0%©CH 3 CNt 

nmm 2 5 

=EU^rzr^- • T> K • • A-f^nv?— , 8 588 1988 ^(CfE 

«<Z)^fe»C«Pi;, M1C3T3 A31-714^7D->4 (-f >^~7^> 
a^-;U • >>>-tMU • • 3^>U— , 12#, 4 6 31, 1 9 7 3^) ^ 
© 3 H - 5 V > CDlX 0 ^ \Z «k o T*fflljai«SlffiiiMtt *»J3£ L o 

5% #^jfiL»£^try;i/^y nBfcgE< — ^MEMti^ffltiT, 1 0 0 0i 
ia/mLt^:S<fc5icSB»Lfc3T 3 A3 1 - 7 1 4^n— >4£9 6Vx.)l 
^Iz-hClOO/iL^If, Ki^XO+a^-^-rt (5%^^X, 
9 5%^M) C*UT3 7tT?l Big«Lfco _b» 7 5 W L . lfinf£ 
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u&St^— £*;i/MEMig*lfi£: 1 0 0 u LUUtlZ d £IZ£ K) jfiiit 
H-f=y> [77— >tA ' ■ /Htr^] £0. 2 5/xCi/ 

we i i mx, ^<D4mmkizfflm*p&sT*3\E\m&isti'&, 5% sds£ 
ioom Lmxmm^^Miyf^ommmM^^y^^-^3 wvttjwc^u 

i/yj-V — 5? — A mytM&tt) ^lmLM, y>^U—i^s >*JO>?—-? 3 

1 0 0%iLT, 5 0%(^14£^bfcBfcDhBTC 5 0 *3«fctfBfc£#^<Bii£ 
(ED 50 ) C3515] td^-fo 





ED S0 (nM) 


h B T C 5 0 


0. 0 1 
0. 6 

> 1 0. 0 



mmm 2 6 

ar 4 2 j aajja^fflv^ j3-«ieiia^k»»stt©iai^ 

±E«UchBTC5 0, Bfe&^A. 3fe£#^B43«fcO&l#IB¥ 1 0 - 1 
9 1 9 8 9fWBt<7)^iaOiliSU^8 OSISS^-^-fe^U > (hBTC 

8 o) ^eaiins iat. 10% ^^ttiii^tf^^^^^^-^ 

^MEMSJfiC. ^^^^^iJ-Irli^^nfcS^ll^Sfi^lfflBa^A R 4 2 J 
[Chiristophe; 7* U ii >-z/*—r)l-*7-7 J S^o^F— (An. J. Physiol.), 
2 6 6t, G9 6 31, 1 9 9 4^] £ 1 0 5 ll/mL 5 U 5 

0 0 /iL&ft>/W7< KKUf^ ^^7,0^0.^-^-^ (5% m 
mtiX. 9 5% QfS.) tC*5^T3 7TCT5 BW^*bfc. 5 0ll:iKPBS 
tf llaliJfe^U^tC, 10% *M7^fth'«b, 0. 1% MJh>X 
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T4 0^^ny^r>y*fTofc. 10% ^Oy^x-XT^LfctfiO^'J 

0. 1% MJ N>X- 1 0 0&maL'£M.5ftr$WcW\sft&. PBST30^ 
5 L/L 1 0 % '/0 7^x-7,T#|JLfcF I TC (Fluorescein Isothiocyanate) 

I gGi/vfc (jj y £«]U ^fiT4 0^f«L^Co 0. 

l%h'Jh>X-10 0£^iraLM5#HSfc«bfc&* PB ST3[Hl#fc#U 

^(Digm, hBTC 8 0 &mtiQLitm&£f°imz* hBTC5 0, gfe^^^A 

£7c> >M£JHBfl&<OffiJPMg£ra:, hBTC80, hBTC50, gfe|g 

A *5 «fc OT^fr^ 1 B rai T?^*^ P>tLfcfrr>f£. 

15 2 7 

PLAP^IAR4 2 J«fflfl&&fflVifci3 3jfflJ!a^k^fl&14©aj^ 

3-D t u tf3te^^^^-©«^ 

25 hchUT, Kffia>7 y h< U > I I ae^7°n^E-^-(7)^Si2^J 
(GenBank: Access ion No. J00748) fctxhfcl^ritLfc:/^^ V— R I - 1 : 5' 
-AGAGTCAAGGATCCCCC AACCACT- 3 ' tS&tf'??^ V- 
RI-3 : 5'-AGCTGGTCACTTAGGGCTGGGG-3'^ffl^T 
PCRfetCcfcO'T >X'J >'/a ; E-^-M^0. 7 5 K b £i«*BL£. $ £>l^ 
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^®PCRl#l5T>7V-hiLTy7<T-R I - 1 C 1 a : 5' — G A AT 
CGATAGAGTCAAGGATCCCCCA — 3" &&Zf7°7'( -?—R I - 
3Xho : 5'-GACTCGAGCTGGTCACTTAGGG-3'^ffl^T 
PCR^rfT^fCo mmZfttzO. 7 5 Kb DNA$rtf-£mg|U pT7Blu 
5 e^*- (Novagen 69820-1) iCM^&A^tbnfc^X 5 KpTB1881 

P^E— ^-T&£C<h£5£l£L-fCo ^775 h'pTB 1 8 8 l£Xho I - C 1 
a n?MlT7y h-f>X'J>^Pt-^-ti5§0. 7 3 kb DNAWfJt 
&\Z\ibmfiL7)\'iJV'7*7>7T?—'& (PLAP) £n-FT3 2. 

10 0 kb cDNA (J. Berger <o, Gene 66. 1 (1988)) ©^I7'7X5 KpTB 
1 3 3 0^Xho I -Hind I I I^lfbT#f.n&2. 7kb DNAf 
M" (PLAP cDNA. S V4 0 fi5feX7°^-T *»^SB&43<fctf# U Attinffi 
j£> p BR 3 2 2 &3fco r i *5«fctf T^fcTv'U >liH4jifc^£<a fr) 
il©7-y hOvi'Jy^Dt-^-MO. 7 3kb Xho I -CI a 

15 I$rJt£T4 DNAU^'-t'I^C^oTllSLTy^Xi HpTB 1 8 9 8 

3-2) PLAP^AR4 2J«©ii 

AR4 2 J»HPLAP^I77X5 HpTBl 8 9 8 tTn5?)neo r 
Hsf^tf^XSHpMCneopo ly A (STRATAGENE) ^h7>X7 
20 xi^y3>iitlTr ans IT™— LT1 (Mirus, PenVera Corporat ion) &m 

mt%mhtz'&, G4 18 (tf*^~>>. GIBC0BRL) 8 0 0 i± g /mL SSfebn Lfc 
25 ^n->©»?:2 47^7V— Mcjf^ 8 0MiBTC^2 Ong/m 

>£itftU ^t<D*<D 1 ^D-/AR7 1 - 1 0 4&&TF<DtkmzmWz. 
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3-3) PLAP11AR42 J»^^fc|3»ftWtt0Ste 

&mmm.(D±mx°mmisfzh btc 5 o> ^.m^A^^xs^mm^B^ 

mmz. ±IS3 - 2) TiSlfcPLAP?!iAR4 2 J«3X 1 0 4 iM/ 
mLC^S^^CiSL. lOOyL&ge^xJ^V-hClf, jp^^X-Y 
>^i^— ^-1*] (5% 9 5 \Z&^T3 7t:T:5 B^^# 

Lfco 5amzmm±m*-y->-7<)>tfL, 6 5x:r3 o^mmmLtz^ so 

ML$S^^Ufe50tfL©2XSEAP(2M >?X3? 7 5 >. ImM 

MgCl r 2 0mM ^7;^-» £gsJoL£: 9 6 ^x^T^ ^7 p^i^- K 
(CiP^7Co 3 7'CTl 0frW*£o£:f£> 2 0mg/mL©p- - ha7x~;MJ 
>m (y^li) £ 1 0 w L^iPL 3 7tT"l 6P#^S^^tf tr>, 4 0 5nmO 

hBTC 5 Omi)Um<Dm±t£ytm$: 1 0 0%£Lfcm<D5 0%(Dm^^T(D 

\z<&^t£$r>n>?mm. (ed 50 ) £ cm 6) (c^-r 0 





ED 50 (nM) 


hBTC50 


O. 15 
0. 5 
0. 7 



i 

5 Oiiih h^-^-feJl/'J > (hBTC 5 0) ^S^^S KpTB 19 7 
6(DHf|g 

8 O^IihBTC cDNA$l^A>fc7 775 HpTB 15 16 
6 -8 7 8 9 4^$BaS«;S:ff6#-if F ERM BP-3 8 3 6 , Sf6#-5§- 1 FO 
1 5 2 8 2) $f>yk-htLt, ;/^-TV — BT - 9 5h:5'-AGCAT 
ATGCGGAAAGGCCACTTCTCTAGGT — 3'&=fc££BT- 9 4 
h : 5' — CTGGATCCTAGTAAAACAAGTCAACTCTCT— 3 
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' £fflt>TPCR&ffofc. hBTC©C*5 0 m&M<D 5 ' MmlZMmfflb&n K 
>43=ttXNd e I1M h£, 3'*^(Z^ih3 K>:fc«fctfB amH I it-f h£^n 
^tl^AbfcPCRigtl^Nd e I & «ktfB amH I TiNffcU T7 7y-y© 
* 1 0 ^Dt- ^ - £{StrT 3 fS51ffl 7°^ 7. S Kp ET - 3 c (Novagen) 
ONde I-BamHlMC DNA Ligation Kit Ver. 
2 (Takara) £JSV>Tffl*&3^ hBTC5 OO^I^^S FpTB 1 
9 7 6 £f£«Ljfc. ffl^&A/Ec DNAtf)i&a@B?'MAB I t©DN A~>-ir> 
it— (AB I 3 7 7 DNA Sequencer) CckOilibL 
7°^ X 5 F P T B 1 9 7 6 ®flHg£>«EB&£ C0 1 0 ] fC^To 
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3. ^— ^-feJI/U >0N*w^b 1&UL4 0fl©7$yt?lS^*LT^Tt) 
5 7i^SL eu=bL<ttC»b4#S©75;i5llAs p£^tyi&^ 

4. N*5fB/^£ 1&V*L4 01@(DT= ym^*^^L^clt5fc^3SE«<D^— ^-k 

7. (DSE^Wt: 3 7-e^^n-5»T^ ymi5^iJ^^«(5)@B^J#^- : 3 8V^tl 
§75 y^@S^J^Wr?>tt^3IBm<D^-^-k;i/U >A^< >£7cW:^-<7)j& 0 

8. ^-^-fejU'J >©N*«© 1 3 om<DT^;mnm&x£:LT^Tib 
\z 1 b 5 io75 7 m^s^#A^nfcit ^ 1 fe*£<7)^-^-fc;P u >a-t- 
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1 1. SB^JS^-: 4 5T*$nS7^yi6BB^J<S:W^"*a!f^8IB«©^-^-k;U 

1 3. m&miizm<D^-?t)]/v >a^^ >£fzte^<Dm.&^LTfc&mm 
i 4 . m.^.mmmm^m • i&sKarc assail 9 umv>m.m®.ifcm 0 

i 6. hi^to • femMomm(Dtz®<Dmj&mimm<D'<-?-£)io >a-x-t 
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1/10 



mi 



Amp r // 



T7 terminator 
(T7T) 

-Bam HI 



pB041 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> Betacel lul in Mutein 
<130> 2576WO0P 
<150> JP 10-350377 
<151> 1998-12-09 
<150> JP 11-55326 
<151> 1999-03-03 
<160> 56 
<210> 1 
<2I1> 77 
<212> PRT 

<213> Artificial Sequence 
<400> 1 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

15 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 

20 25 30 

Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

35 40 45 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

50 55 60 

Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp 
65 70 75 

<210> 2 
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<211> 76 
<212> PRT 

<213> Artificial Sequence 
<400> 2 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

15 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 

20 25 30 

Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

35 40 45 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

50 55 60 

Asp Glu Gly Tyr lie Gly Ala Arg Cys Glu Arg Val 
65 70 75 

<210> 3 
<211> 47 
<212> PRT 

<213> Artificial Sequence 
<400> 3 

Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 
1 5 10 15 

lie Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys 

20 25 30 

Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp 
35 40 45 
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<210> 4 
<211> 46 
<212> PRT 

<213> Art i f icial Sequence 
<400> 4 

Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 
15 10 15 

lie Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys 

20 25 30 

Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val 
35 40 45 

<210> 5 
<211> 79 
<212> PRT 

<213> Artificial Sequence 
<400> 5 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

15 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 

20 25 30 

Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

35 40 45 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

50 55 60 

Asp Glu Gly Tyr lie Gly Ala Arg Cys Glu Arg Val Leu Phe Tyr 
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65 70 75 

<210> 6 
<211> 78 
<212> PRT 

<213> Artificial Sequence 
<400> 6 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

15 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 

20 25 30 

Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

35 40 45 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

50 55 60 

Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Leu Phe 
65 70 75 

<210> 7 
<211> 77 
<212> PRT 

<213> Artificial Sequence 
<400> 7 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

1 5 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 
20 25 30 
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Gly His Phe 
35 

Gly Arg Cys 
50 

Asp Glu Gly 
65 

<210> 8 
<211> 79 
<212> PRT 
<213> Artificial Sequence 
<400> 8 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

15 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 

20 25 30 

Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

35 40 45 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

50 55 60 

Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp Phe Tyr 
65 70 75 

<210> 9 
<211> 78 
<212> PRT 

<213> Artificial Sequence 
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Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

40 45 
Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

55 60 
Tyr He Gly Ala Arg Cys Glu Arg Val Leu 
70 75 
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<400> 9 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

15 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 

20 25 30 

Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

35 40 45 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

50 55 60 

Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp Phe 
65 t 70 75 

<210> 10 
<211> 49 
<212> PRT 

<213> Artificial Sequence 
<400> 10 

Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 
15 10 15 

He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys 

20 25 30 

Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Leu Phe 
35 40 45 

Tyr 

<210> 11 
<211> 48 
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<212> PRT 

<213> Artificial Sequence 
<400> 11 

Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 
15 10 15 

He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys 

20 25 30 

Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Leu Phe 
35 40 45 

<210> 12 
<211> 47 
<212> PRT 

<213> Artificial Sequence 
<400> 12 

Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 
15 10 15 

He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys 

20 25 30 

Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Leu 
35 40 45 

<210> 13 
<211> 49 
<212> PRT 

<213> Artificial Sequence 
<400> 13 



THIS PAGE BLMSK (uspto) 



WO 00/34478 PCT/JP99/06873 

8/22 

Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 
1 5 10 15 

He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys 

20 25 30 

Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp Phe 
35 40 45 

Tyr 

<210> 14 
<211> 48 
<212> PRT 

<213> Artificial Sequence 
<400> 14 

Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 
15 10 15 

He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys 

20 25 30 

Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp Phe 
35 40 45 

<210> 15 
<211> 231 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

GATGGGAATT CCACCAGAAG TCCTGAAACT AATGGCCTCC TCTGTGGAGA CCCTGAGGAA 60 
AACTGTGCAG CTACCACCAC ACAATCAAAG CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG 120 
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CAATACAAGC ATTACTGCAT CAAAGGGAGA TGCCGCTTCG TGGTGGCCGA GCAGACGCCC 180 
TCCTGTGTCT GTGATGAAGG CTACATTGGA GCAAGGTGTG AGAGAGTTGA C 231 
<210> 16 
<2 1 1 > 228 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

GATGGGAATT CCACCAGAAG TCCTGAAACT AATGGCCTCC TCTGTGGAGA CCCTGAGGAA 60 
AACTGTGCAG CTACCACCAC ACAATCAAAG CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG 120 
CAATACAAGC ATTACTGCAT CAAAGGGAGA TGCCGCTTCG TGGTGGCCGA GCAGACGCCC 180 
TCCTGTGTCT GTGATGAAGG CTACATTGGA GCAAGGTGTG AGAGAGTT 228 
<210> 17 
<2 1 1 > 141 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG CAATACAAGC ATTACTGCAT CAAAGGGAGA 60 
TGCCGCTTCG TGGTGGCCGA GCAGACGCCC TCCTGTGTCT GTGATGAAGG CTACATTGGA 120 
GCAAGGTGTG AGAGAGTTGA C 141 
<210> 18 
<211> 138 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG CAATACAAGC ATTACTGCAT CAAAGGGAGA 60 



m 



THIS PAGE BLANK (USPTO) 



WO 00/34478 PCT/JP99/06873 

10/22 

TGCCGCTTCG TGGTGGCCGA GCAGACGCCC TCCTGTGTCT GTGATGAAGG CTACATTGGA 120 
GCAAGGTGTG AGAGAGTT 138 
<210> 19 
<211> 237 
<212> DNA 

<213> Artificial Sequence 
<400> 19 



GATGGGAATT 


CCACCAGAAG 


TCCTGAAACT 


AATGGCCTCC 


TCTGTGGAGA 


CCCTGAGGAA 


60 


AACTGTGCAG 


CTACCACCAC ACAATCAAAG 


CGGAAAGGCC 


ACTTCTCTAG 


GTGCCCCAAG 


120 


CAATACAAGC 


ATTACTGCAT 


CAAAGGGAGA 


TGCCGCTTCG 


TGGTGGCCGA 


GCAGACGCCC 


180 


TCCTGTGTCT 


GTGATGAAGG 


CTACATTGGA 


GCAAGGTGTG 


AGAGAGTTTT 


GTTTTAC 


237 



<210> 20 
<211> 234 
<212> DNA 

<213> Artificial Sequence 
<400> 20 



GATGGGAATT 


CCACCAGAAG 


TCCTGAAACT 


AATGGCCTCC 


TCTGTGGAGA 


CCCTGAGGAA 


60 


AACTGTGCAG 


CTACCACCAC 


ACAATCAAAG 


CGGAAAGGCC 


ACTTCTCTAG 


GTGCCCCAAG 


120 


CAATACAAGC 


ATTACTGCAT 


CAAAGGGAGA 


TGCCGCTTCG 


TGGTGGCCGA 


GCAGACGCCC 


180 


TCCTGTGTCT GTGATGAAGG 


CTACATTGGA 


GCAAGGTGTG 


AGAGAGTTTT 


GTTT 


234 



<210> 21 
<211> 231 
<212> DNA 

<213> Artificial Sequence 
<400> 21 
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GATGGGAATT CCACCAGAAG TCCTGAAACT 
AACTGTGCAG CTACCACCAC ACAATCAAAG 
CAATACAAGC ATTACTGCAT CAAAGGGAGA 
TCCTGTGTCT GTGATGAAGG CTACATTGGA 
<210> 22 
<211> 237 
<212> DNA 

<2 1 3> Artificial Sequence 
<400> 22 

GATGGGAATT CCACCAGAAG TCCTGAAACT 
AACTGTGCAG CTACCACCAC ACAATCAAAG 
CAATACAAGC ATTACTGCAT CAAAGGGAGA 
TCCTGTGTCT GTGATGAAGG CTACATTGGA 
<210> 23 
<2 1 1 > 234 
<212> DNA 

<213> Artificial Sequence 
<400> 23 . 

GATGGGAATT CCACCAGAAG TCCTGAAACT 
AACTGTGCAG CTACCACCAC ACAATCAAAG 
CAATACAAGC ATTACTGCAT CAAAGGGAGA 
TCCTGTGTCT GTGATGAAGG CTACATTGGA 
<210> 24 
<2U> 147 
<212> DNA 
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AATGGCCTCC 


TCTGTGGAGA CCCTGAGGAA 


60 


CGGAAAGGCC 


ACTTCTCTAG GTGCCCCAAG 


120 


TGCCGCTTCG 


TGGTGGCCGA GCAGACGCCC 


180 


GCAAGGTGTG 


AGAGAGTTTT G 


231 



AATGGCCTCC 


TCTGTGGAGA CCCTGAGGAA 


60 


CGGAAAGGCC 


ACTTCTCTAG GTGCCCCAAG 


120 


TGCCGCTTCG 


TGGTGGCCGA GCAGACGCCC 


180 


GCAAGGTGTG 


AGAGAGTTGA CTTTTAC 


237 



AATGGCCTCC 


TCTGTGGAGA CCCTGAGGAA 


60 


CGGAAAGGCC 


ACTTCTCTAG GTGCCCCAAG 


120 


TGCCGCTTCG 


TGGTGGCCGA GCAGACGCCC 


180 


GCAAGGTGTG 


AGAGAGTTGA CTTT 


234 
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<213> Artificial Sequence 
<400> 24 

CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG CAATACAAGC ATTACTGCAT CAAAGGGAGA 60 
TGCCGCTTCG TGGTGGCCGA GCAGACGCCC TCCTGTGTCT GTGATGAAGG CTACATTGGA 120 
GCAAGGTGTG AGAGAGTTTT GTTTTAC 147 
<210> 25 
<211> 144 
<212> DNA 

<213> Artificial Sequence 
<400> 25 

CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG CAATACAAGC ATTACTGCAT CAAAGGGAGA 60 
TGCCGCTTCG TGGTGGCCGA GCAGACGCCC TCCTGTGTCT GTGATGAAGG CTACATTGGA 120 
GCAAGGTGTG AGAGAGTTTT GTTT 144 
<210> 26 
<2 1 1 > 141 
<212> DNA 

<213> Artificial Sequence 
<400> 26 

CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG CAATACAAGC ATTACTGCAT CAAAGGGAGA 60 
TGCCGCTTCG TGGTGGCCGA GCAGACGCCC TCCTGTGTCT GTGATGAAGG CTACATTGGA 120 
GCAAGGTGTG AGAGAGTTTT G 141 
<210> 27 
<211> 147 
<212> DNA 

<213> Artificial Sequence 
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<400> 27 

CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG CAATACAAGC ATTACTGCAT CAAAGGGAGA 60 
TGCCGCTTCG TGGTGGCCGA GCAGACGCCC TCCTGTGTCT GTGATGAAGG CTACATTGGA 120 
GCAAGGTGTG AGAGAGTTGA CTTTTAC 147 
<210> 28 
<2 1 1 > 144 
<212> DNA 

<213> Artificial Sequence 
<400> 28 

CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG CAATACAAGC ATTACTGCAT CAAAGGGAGA 60 
TGCCGCTTCG TGGTGGCCGA GCAGACGCCC TCCTGTGTCT GTGATGAAGG CTACATTGGA 120 
GCAAGGTGTG AGAGAGTTGA CTTT 144 
<210> 29 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 29 

CATATGGATG GGAATTCCAC CAGAAGTCCT G 31 
<210> 30 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<400> 30 

GGATCCCTAG TCAACTCTCT CACACCTTGC TCC 33 
<210> 31 



[ 
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<211> 24 

<212> DNA 

<213> Artificial Sequence 
<400> 31 

AGAGTCAAGG ATCCCCCAAC CACT 
<210> 32 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 32 

AGCTGGTCAC TTAGGGCTGG GG 
<210> 33 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<400> 33 

GAATCGATAG AGTCAAGGAT CCCCCA 
<210> 34 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 34 

GACTCGAGCT GGTCACTTAG GG 
<210> 35 
<211> 80 
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<212> PRT 
<213> Human 
<400> 35 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

1 5 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 

20 25 30 

Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

35 40 45 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

50 55 60 

Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp Leu Phe Tyr 
65 70 75 80 

<210> 36 
<211> 240 
<212> DNA 
<213> Human 
<400> 36 

GATGGGAATT CCACCAGAAG TCCTGAAACT AATGGCCTCC TCTGTGGAGA CCCTGAGGAA 60 
AACTGTGCAG CTACCACCAC ACAATCAAAG CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG 120 
CAATACAAGC ATTACTGCAT CAAAGGGAGA TGCCGCTTCG TGGTGGCCGA GCAGACGCCC 180 
TCCTGTGTCT GTGATGAAGG CTACATTGGA GCAAGGTGTG AGAGAGTTGA CTTGTTTTAC 240 
<210> 37 
<211> 75 

<213> Artificial Sequence 



i 
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<400> 37 

Gly Asn Ser Thr Arg Ser Pto Glu Thr Asn Gly Leu Leu Cys Gly Asp 

1 5 10 15 

Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly 

20 25 30 

His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys lie Lys Gly 

35 40 45 

Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys Asp 

50 55 60 

Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val 
65 70 75 

<210> 38 
<211> 53 

<213> Artificial Sequence 
<400> 38 

Ala Thr Thr Thr Gin Ser Lys Arg Lys Gly His Phe Ser Arg Cys Pro 

1 5 10 15 

Lys Gin Tyr Lys His Tyr Cys He Lys Gly Arg Cys Arg Phe Val Val 

20 25 30 

Ala Glu Gin Thr Pro Ser Cys Val Cys Asp Glu Gly Tyr lie Gly Ala 

35 40 45 

Arg Cys Glu Arg Val 
50 53 
<210> 39 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<400> 39 

CAGCATATGG GGAATTCCAC CAGAAGTCCT 30 
<210> 40 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<400> 40 

GGATCCCTAA ACTCTCTCAC ACCTTGCTCC AATG 34 
<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 41 

CAGCATATGG CTACCACCAC ACAATCAAAG 30 
<210> 42 
<211> 225 
<212> DNA 

<213> Artificial Sequence 
<400> 42 

GGGAATTCCA CCAGAAGTCC TGAAACTAAT GGCCTCCTCT GTGGAGACCC TGAGGAAAAC 60 
TGTGCAGCTA CCACCACACA ATCAAAGCGG AAAGGCCACT TCTCTAGGTG CCCCAAGCAA 120 
TACAAGCATT ACTGCATCAA AGGGAGATGC CGCTTCGTGG TGGCCGAGCA GACGCCCTCC 180 
TGTGTCTGTG ATGAAGGCTA CATTGGAGCA AGGTGTGAGA GAGTT 225 
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<210> 43 
<211> 159 
<212> DNA 

<213> Artificial Sequence 
<400> 43 

GCTACCACCA CACAATCAAA GCGGAAAGGC CACTTCTCTA GGTGCCCCAA GCAATACAAG 60 
CATTACTGCA TCAAAGGGAG ATGCCGCTTC GTGGTGGCCG AGCAGACGCC CTCCTGTGTC 120 
TGTGATGAAG GCTACATTGG AGCAAGGTGT GAGAGAGTT 159 
<210> 44 
<211> 53 
<212> PRT 

<2 1 3> Artificial Sequence 
<400> 44 

Arg Lys Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys 

5 10 15 

He Lys Gly Arg Cys Arg Phe Val Val Ala Glu Gin Asn Pro Ser Thr 

20 25 30 

Pro Ser Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg 

35 40 45 

Val Asp Leu Phe Tyr 
50 

<210> 45 
<211> 48 
<212> PRT 

<213> Artificial Sequence 



) 
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<400> 45 

Asn Ser Asp Ser Glu Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

5 10 15 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Thr Pro Ser Cys Val Cys 

20 25 30 

Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp Leu Phe Tyr 
35 40 45 

<210> 46 
<211> 83 
<212> PRT 

<213> Artificial Sequence 
<400> 46 

Asp Gly Asn Ser Thr Arg Ser Pro Glu Thr Asn Gly Leu Leu Cys Gly 

15 10 15 

Asp Pro Glu Glu Asn Cys Ala Ala Thr Thr Thr Gin Ser Lys Arg Lys 

20 25 30 

Gly His Phe Ser Arg Cys Pro Lys Gin Tyr Lys His Tyr Cys He Lys 

35 40 45 

Gly Arg Cys Arg Phe Val Val Ala Glu Gin Asn Pro Ser Thr Pro Ser 

50 55 60 

Cys Val Cys Asp Glu Gly Tyr He Gly Ala Arg Cys Glu Arg Val Asp 
65 70 75 80 

Leu Phe Tyr 
<210> 47 
<211> 249 
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<212> DNA 

<213> Artificial Sequence 
<400> 47 

GATGGGAATT CCACCAGAAG TCCTGAAACT AATGGCCTCC TCTGTGGAGA CCCTGAGGAA 60 
AACTGTGCAG CTACCACCAC ACAATCAAAG CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG 120 
CAATACAAGC ATTACTGCAT CAAAGGGAGA TGCCGCTTCG TGGTGGCCGA GCAGAACCCC 180 
TCGACGCCCT CCTGTGTCTG TGATGAAGGC TACATTGGAG CAAGGTGTGA GAGAGTTGAC 240 
TTGTTTTAC 249 
<210> 48 
<2 1 1 > 159 
<212> DNA 

<213> Artificial Sequence 
<400> 48 

CGGAAAGGCC ACTTCTCTAG GTGCCCCAAG CAATACAAGC ATTACTGCAT CAAAGGGAGA 60 
TGCCGCTTCG TGGTGGCCGA GCAGAACCCC TCGACGCCCT CCTGTGTCTG TGATGAAGGC 120 
TACATTGGAG CAAGGTGTGA GAGAGTTGAC TTGTTTTAC 159 
<210> 49 
<211> 144 
<212> DNA 

<213> Artificial Sequence 
<400> 49 

AACAGCGACT CTGAGTGCCC CAAGCAATAC AAGCATTACT GCATCAAAGG GAGATGCCGC 60 
TTCGTGGTGG CCGAGCAGAC GCCCTCCTGT GTCTGTGATG AAGGCTACAT TGGAGCAAGG 120 
TGTGAGAGAG TTGACTTGTT TTAC 144 
<210> 50 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 50 

AGCATATGCG GAAAGGCCAC TTCTCTAGGT 30 
<210> 51 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 51 

CTGGATCCTA GTAAAACAAG TCAACTCTCT 30 
<210> 52 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 52 

GAAATAATTT TGTTTAACTT. TAAGAAGGAG 30 
<210> 53 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 53 

AGGAGGGCGT CGAGGGGTTC TGCTCGGCCA 30 
<210> 54 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<400> 54 

TGGCCGAGCA GAACCCCTCG ACGCCCTCCT 
<210> 55 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 55 

TCTATGCGCA CCCGTTCTCG GAGCACTGTC 
<210> 56 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 56 

TATACATATG AACAGCGACT CTGAGTGCCC CAAGC 
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PCT/JP99/06873 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
15 June 2000 (15.06.00) 



Applicant's or agent's file reference 
2576WO0P 



To: 



TAKAHASHI, Shuichi 
Osaka Plant of Takeda Chemical 
Industries, Ltd. 

17-85, Jusohonmachi 2-chome^ -j* > 
Yodogawa-ku / *JZ^ ^ y \ 

Osaka-shi / "•nrT — \ 

Osaka 532-0024 ( 00, 6. " ' 

JAPON 



If 



IMPORTANT NOTICE 



International application No. 
PCT/JP99/06873 



International filing date (day/month/year) 

08 December 1999 (08.12.99) 



Priority date (day/month/year) 

09 December 1998 (09.12.98) 



Applicant 



TAKEDA CHEMICAL INDUSTRIES, LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

' AU,CN,JP,KR,US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AL,AM,AP,A2,BA3B / BG,BR / BY / CA # CR,CU / CZ / DM / EA,EE / EP / GD / GE / HR / HU,ID / IL / IN,IS,KG, 
KZ,LC,LK,LR,LT,LV,MA,MD,MG,MK,MN,MX,NO,^^^ 

The^mm^niOT made to those Offices only upon their request. Furthermore, those Offices do not require the 

applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
15 June 2000 (15.06.00) under No. WO 00/34478 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1 )) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/lB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 
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PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



TAKAHASHI, Shuichi 

Osaka Plant of Takeda Chemical 

Industries, Ltd. 

17-85, Jusohonmachi 2-chome 

Yodogawa-ku 

Osaka-shi 

Osaka 532-0024 

JAPON 



Date of mailing (day/month/year) 
17 January 2000(17.01.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
2576WO0P 


International application No. 
PCT/JP99/06873 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

TAKEDA CHEMICAL INDUSTRIES, LTD. (for all designated States except US) 

ITO, Takashi et al (for US) 
International filing date : 08 December 1999 (08.12.99) 

Priority date(s) claimed : 09 December 1 998 (09. 1 2.98) 

03 March 1999 (03.03.39) 



Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



05 January 2000 (05.01.00) 



AP :GH,GM,KE,LS,MW,SD,SL,SZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP lAT^E^KCYjDEfDKjESfFI^RjGBjGRjEjITfLUjMCjNLfPTfSE 
OA iBF^JXF^CG^CLCM^A^N^GW^L^R^E^N^TG 

National :AE / AL / AM / AU / AZ / BA / BB,BG / BR / BY,CA / CN / CR / CU / CZ / DM,EE / GD / GE / HR,HU,ID,ILJN / 
ISJ^KG^R^LaLK^R^T^M^MD^ 

tr,tt,tz,ua,us,uz,vn,yu,za 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



X 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20. Switzerland 


Authorized officer: \^^^(^ 

Shinji IGARASHI 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/301 (July 1998) 




003090336 
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ANNEX TO FORM PCT/IB/301 



International application No. 

PCT/JP99/06873 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301 ) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 1 9 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 



Form PCT/IB/301 (Annex) (July 1998) 



003090336 
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TAKEDA CHEMICAL INDUSTRIES, LTD. et al 



2. 



3. 



4. 



The aoolicant is hereby notified of the date of receipt (except where the letters "INK- appear m ine ngnw.-.u »»».. ,., u , u.„ 
SemaS?B*re.i of the priority document**) relating to the earlier app.ication(s) indicated below. Unless otherw.se 
Sed by an asterisk appearing next to a date of receipt, or by the letters "NR". in the "9 ht ^f "^'"^^^^^"r^ 
document concerned was submitted or transmitted to the Internat.onal Bureau m compl.ance with Rule 17.1(a) or (b). 

This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

An asterisk^) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
o "transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
oJlne "aSmlta directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
corfcerneJ KoVe S the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
I ureaTo7which the applicant did not request the receiving Office to prepare and transmit to the Internationa. Bureau, 
as provided by Rule 17 1(a) or (b). respectively. In such a case, the attention of the applicant is d.rected to Rule 17.1(c) which 
p ovides that no designated Office may disregard the priority claim concerned before giving the ™ u ™™"W»n»n*,. 
upon entry into the national phase, to furnish the priority document w.thm a time limit wh,ch is reasonable under the 
circumstances. 
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trTnsTation of the international application (Article 39(1)(a)), as well as, where applicable by furmsh.ng a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit For detailed inforrnation about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 
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Priority date (day/month/year) 
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TAKEDA CHEMICAL INDUSTRIES, LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



, sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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INTERNATIONAL PRELI 



iMr^ 



ARY EXAMINATION REPORT 



l^^Btional application No. 

PCT/JP99/06873 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

| 1 the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



□ 



the claims: 
pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

. filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



1 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



4. 



□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



5 I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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[tional application No. 

PCT/JP99/06873 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

the entire international application. 

claims Nos. 15 



because: 



*\7| the said international application, or the said claims Nos. 15 

r N relate tr» the fnllnwino ^nhiert matter whirh Hne<; nnt rennire an intern at inns* I nreliminn 



relate to the following subject matter which does not require an international preliminary examination (specify): 

The subject matter of Claim 15 is an invention concerning a method for the prevention and treatment of 
diabetes by administering a betacellulin mutein or its salt to mammals, and because this essentially 
corresponds to a method for treatment of the human body by therapy, it does not require an international 
preliminary examination by the International Preliminary Examining Authority in accordance with PCT 
Article 17(2)(a)(i) and Rule 39.1(iv). 



I I the description, claims or drawings (indicate particular elements below) or said claims Nos. 
■ — 1 are so unclear that no meaningful opinion could be formed (specify)'. 



□ the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 15 . 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



| | the written form has not been furnished or does not comply with the standard. 

| | the computer readable form has not been furnished or does not comply with the standard. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

I . Statement 

Novelty (N) Claims 1-14,16 YES 

Claims NO 

Inventive step (IS) Claims YES 

Claims 1-14,16 NO 

Industrial applicability (IA) Claims 1-14 16 YES 

Claims NO 



2. Citations and explanations 

Document 1 : Japanese Journal of Clinical Medicine, Vol. 5 1 , No. 1 2, 1 993, p. 3308-33 1 7 
Document 2: J. Biol. Chem. Vol. 268, No. 25, 1993, p. 18835-18843 
Document 3: J. Cel. Physiol. Vol. 163, No. 2, 1995, p. 407-417 

Claims 1-14 and 16 

Based on the descriptions in documents 1-3 cited in the international search report, the inventions set 
forth in Claims 1-14 and 16 do not appear to involve an inventive step. 

Document 1 describes the based sequences of cDNA that codes for murine and human betacellulin and 
its estimated amino acid sequences, and it states that a betacellulin precursor has structural 
characteristics that are very similar to those of TGF-a, and that its effect on the growth of HSC-1 cells is 
very similar to that of EGF and TGF-a. Document 2 states that the N-terminal region of human 
amphiregulin (AR) does not affect the EGF tyrosine kinase activity of AR. Document 3 states that when 
the conserved leucine at the C-terminal region of EGF and TGF-a is mutated, the affinity to the EGF 
receptor is decreased. 



Therefore, because it can be predicted based on the description in document 3 that if the conserved 
leucine near the C -terminus is mutated, EGF activity can be reduced, persons skilled in the art can easily 
conceive of causing mutations in Leu 78 in mature betacellulin in order to obtain the betacellulin with 
decreased EGF activity in the invention described in document 1. In so doing, persons skilled in the art 
can delete the C-terminal region near Leu 78 or delete the region surrounding Leu 78 as needed for these 
mutations. On the other hand, according to document 2, deletion of the N-terminal region is expected to 
have no apparent effect on EGF activity, but document 3 states that the presence of the aforementioned 
leucine has opposite effects on the behavior of AR and HB-EGF with respect to EGF activity. 
Therefore, if we assume that betacellulin has this conserved leucine just like HB-EGF, persons skilled in 
the art can sufficiently predict that deletion of the N-terminal region may decrease EGF activity, which is 
exactly the opposite of the effect on AR that is described in document 2. Thus, this examination finds 
that persons skilled in the art can easily conceive of deleting the N-terminal region of betacellulin with 
the expectation of decreasing the EGF activity of betacellulin. Furthermore, persons skilled in the art 
can easily conceive of using the betacellulin with decreased EGF activity that was obtained in this 
manner as a medicinal composition. 
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1. This international preliminary examinating report has been prepared by this International Preliminary Examining Authrity 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 



□ This report is also accompanied by ANNEAXES, i.e, sheets of the description, alaims and/or drawings which have 

been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of sheets. 
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Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 



International application No. PCT/JP99/06283 



applicability; citations and explanations supporting such statement 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



I. Basis of the report 



International application N . PCT/JP99/06873 



1. This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70.16 and 70.17).): 



SI International Filing Document as originally filed 
Description, pages: 



□ as originally filed 

□ as received on with letter of 

Claims, No: 

□ as originally filed 

□ as received on with letter of 

Drawings No: 

□ as originally filed 

Q as received on with letter of 

S qu nee Listing 

□ as originally filed 

□ as received on with letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 



□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3 (b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 



3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



□ contained in the international application in written form. 

□ filed togther with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

0 furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished wrriten sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

O The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 



4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



5. □ This report has been estabished as if (some of) the amendments had not been made, since they have been 
cosidered to go beyond the disclosure as filed (Rule 70.2c): 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report.) 
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International application No. PCT/JP99/06873 



III. Non-establishment of opinion with regard to noveltyl, inventive step and industrial applicability 



1. The international search report has not been established in respect of certain claims with regard to novelty, 
inventive step or industrial applicability due to the following reasons. 

□ The entire International Application 
IS The range of Claim(s) 15 

Reasons 

IS The Internatioal application or claim(s) J_5 not required to be search by this authority, namely: 

Invention as set forth in claim 1 5 pertains to methods for prevention or treatment of diabetes by administering a 
betacellulin mutein or its salt to mammals and substantially corresponds to methods for treatment of the human body 
by therapy. Therefore, it relates to a subject matter wihich this International Searching Autholity is not required, 
under the provisions of Article 17 (2) (aXi) of the PCT and Rule 39.1 (iv) of the Regulations under the PCT, to search. 

□ Not giving a opinion due to unclear of mention at the range of a detailed statement, the range of claims or 
drawing ( the following parts) or the range of claims(s) by a detailed statement. 



□ Not giving a opinion due to being short of support for the range of the entire claims or the range of claims(s) 
by a detailed statement. 



SI The international search report has not been established in respoect of Claims(s) 15, 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 



Novelty (N) 
Inventive Step (IS) 
Industeial applicability OA) 



Yes: Claims 
No: Claims 



Yes: 
No: 

Yes: 
No: 



Claims 
Claims 

Claims 
Claims 



1-14,16 



1-14,16 



1-14,16 



2. Citations and explanations 
See a separate sheet 
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Reference 1 : Nippon Rinsho (1993) , Vol. 51, No. 12, pp. 3308-3317 
Reference 2: J". Biol. Chem . 268 [25] (1993) pp. 18835 -18843 
Reference 3: J". Cel. Physiol. 163 [2] (1995) pp. 407-417 

Claims 1 through 14, 16 

The inventions described in Claims 1 through 14 and 16 
lack inventive step, based on References 1 through 3 cited 
in the International Search Report. 

Reference 1 describes base sequences of cDNA coding for 
mouse and human betacellulin, and the amino acid sequences 
inferred on their basis. It is stated that betacellulin 
precursors have structural characteristics quite similar to 
that of TGF-a, and that their action on the growth of HSC-1 
cells is quite similar to that of EGF or TGF-a. In Reference 
2, it is stated that the N terminal region of human amphiregulin 
(AR) has no effect on the EGF tyrosine kinase activity of AR. 
In Reference 3, it is stated that mutations of the conserved 
leucine present in the C terminal region of EGF and TGF-a reduce 
the affinity for EGF receptors. 

Thus, based on Reference 3, it may be predicted that 
mutations of the conserved leucine present on the C terminal 
side could reduce EGF activity, and one having ordinary skill 



1 



in the art could therefore readily conceive of attempting to 
induce mutations in the leucine at 78 in mature betacellulin 
in order to obtain the betacellulin with lower EGF activity 
in the invention in Reference 1. One having ordinary skill 
in the art would readily understand that such a mutation could 
be brought about by deleting the C terminal up to the 7 8 th position 
or deleting the vicinity around the leucine at 78. According 
to Reference 2, meanwhile, deletions of the N terminal region 
apparently have no effect on EGF activity, whereas it is stated 
in Reference 3 that the presence of the leucine has a completely 
opposite effect on the behavior of EGF activity in AR and HB- EGF . 
As such, one having ordinary skill in the art could easily 
surmise that, as opposed to the AR described in Reference 2, 
the deletion of the N terminal could reduce EGF activity, based 
on the fact that betacellulin has a conserved leucine as does 
HB-EGF. Accordingly, one having ordinary skill in theartwould 
readily understand that a reduction in the EGF activity of 
betacellulin could be expected when attempting to delete the 
N terminal region of betacellulin. One having ordinary skill 
in the art would also readily understand that the resulting 
betacellulin with lower EGF activity could be used as a medicinal 
composi tion . 
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